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This  docuMiit  suBurIxss  raaults  of  ths  Chlof  Jcsfh  Dso  Cultiirsi 
Rosourcos  Projoct,  a  aalvagt  prograo  carrlod  out  Oy  taa  Off  lea  of  Public 
Archasology,  Univorsity  of  Haablagton  anoar  oootract  to  tho  Aroy  Oorps  of 
Eiylnaars,  Soattio  District.  Bstaaan  Jaly  tOTO  aaa  Augast  1900.  Intaoslao 
aKcavatlons  aara  eonOuctod  at  alghtaan  prohlstoric  habitation  sitoa  on  tho 
floodplain  and  loaar  tarracos  of  tha  Odlaobla  RIvar  cn  tho  49-nllo  strotch  of 
rivor  abovs  Chlaf  Josoph  Daa.  This  roach  of  tbs  rivor,  tbs  loaor  soctlon  of 
tha  Uppar  Ooluabla,  lias  bstaaan  tha  arid,  basaltic  Ooluabis  Plataau  and  tba 
forostod,  granitic  Okanogan  Highlands  and  Incladas  portions  of  tbo  traditional 
tarritorloa  of  two  Nativo  AsMrIcan  groaps,  tbs  Sanpol  l-Nsspolaai  and  Soathsm 
Okanogan. 

This  raport  suooarlMS  findings  at  a  projact-alds  scalo.  Osnaral 
doscriptivs  Inforoatlon  about  tha  raglonal  asiaob lags  Is  prasontad,  and 
arguoants  ara  davalopad  supporting  Infarancas  about  tha  organization  of  local 
subslstonca  and  sattlaoant  systaan  and  changss  In  thao  through  tlaa.  Tha 
concapt  of  tha  eontinuua  bataaan  oollaeting  and  foraging  aconoalc  systaos  Is 
usad  as  tha  oajor  Intarprativa  fraaaaork.  Tha  first  sactlon,  cooprising  a 
nodal  of  prahlstorlc  rasourca  productivity  and  activity  chain  dascrlptlons. 
Introduces  tha  study  of  tlM  evolution  of  hunter ,gatharor  adaptation  and 
dascribas  aany  of  tha  cultural  and  anvlronoantal  psranatars  to  be  oonsidarad 
In  Intsrpratlng  tha  project  area  prahlstory.  Rosults  of  palaoanvironnantal 
studies  are  praaantad  In  tha  second  sactlon.  In  tbs  third  sactlon,  tha 
analytic  units— phases  or  periods  and  sits  types— ara  defined  and  tha  ganaral 
paraaatars  of  sits  fraouancy  In  tins  and  space  ara  astabllshad.  Chapters  In 
the  fourth  sactlon  dascriba  tha  faunal,  botanical,  llthic,  projactlla  point, 
and  faature  assaablagas.  Tha  synthatle  chaptar  ahich  coaprisas  tha  fifth 
sactlon  Integrates  Inforoatlon  froo  tha  foregoing  chapters. 

On  tha  basis  of  tha  artifact,  faunal,  botanical,  and  feature  data 
sunnarizad  In  this  raport,  thras  phasas  (apprOKlaataly  2,000-yaar  periods)  can 
bo  contrasted.  Changes  In  tha  organization  of  cultural  activities  In  tha 
floodplain  zona  ara  Inferred:  these  are  assuoad  to  reflect  tha  evolution  of 
tha  entire  subslstonca  and  sattlaoant  systaos  of  uhlch  they  ara  a  oajor  part. 

Projactlla  point  stylos  suggest  huoan  use  of  tha  area  oay  have  begun  as 
early  as  6900  B.P.,  but  tha  oldest  radiocarbon  data  aasoclatsd  with  cultural 
oatarlal  Is  94011343.  Tha  aarllost  period,  tha  Kartar  Phase  (7M0-4,000 
&.P.}.  uas  charsetarizsd  by  tha  broadest  rasourca  base.  Incorporating  a  uida 
variety  of  rodents,  artlodactyls,  reptiles,  and  fish  In  the  oost  even 
proportions  of  any  period.  Year-round  basa  caops  (housapit  sites)  and 
tanporary  stations  vara  located  In  tha  floodplain  zona,  but  few  special Izod 
eaaps.  A  variety  of  upland  and  floodplain  plant  and  anlaal  foods  uare  storsd 
at  tha  central  basa,  houavar,  storage  nay  have  been  lass  affect I ve  than  In 
latar  periods  and  re I  lanes  on  uintar  hunting  of  artlodactyls  graatar.  Site 
nuabsrs,  and  thus  possibly  population  dansttlas,  ara  lovsr  than  in  latar 
periods,  perhaps  baesusa  a  large  area  uas  naadad  to  supply  sintar  gone  and 
early  spring  foods.  Tha  faunal  raaalns  at  tha  tanporary  stations  suggest 
opportunistic  foraging;  they  nay  raprasant  food  gathering  In  early  spring  shan 
food  stores  vara  depleted. 

In  tha  Hudnut  Phase  (4,000  to  2,000  B.P.),  tha  aconony  bacaaa  aonauhat 
aora  specialized.  Indicated  by  loss  oven  proportions  of  acononlc  fauna. 
Population  levels  evidently  Increased  end  people  wore  aora  videly  distributed 
over  tho  landscape,  using  sons  narginal  areas.  The  total  nuabor  of  sites  In 
the  floodplain  Increased  and  tha  nuaber  of  housapit  and  special  caap  sites 
Increased  In  proportion  to  tha  nuaber  of  stations.  Housapit  sites  vara 
dispersed  over  a  greater  variety  of  locations.  Including  tha  south  side  of  tha 
river,  and  soaa  housopits  avidantly  vara  usad  for  only  a  Halted  season  rsther 
than  as  year-round  bases,  Hhlle  soas  groups  continued  to  use  sitas  In  optlaua 
locations  as  year-round  base  eaaps,  other  groups  shitted  batuaan  suaaar  and 
v  Intar  base  eaaps. 

During  the  Ooyota  Creek  Phase  (2,000  to  90  BJ'.)  tha  sconoay  bacaaa  yet 
aora  spaclallzad,  vlth  a  graatar  reliance  on  dear  and  fish.  A  greater  degree 
of  logistical  organization  Is  Indicated  by  Increased  proportions  of 
spaclallzad  eaaps.  Although  population  levels  probably  continued  to  rise, 
house  sites  sere  restricted  to  the  north  bank  of  tha  river.  Tha  degree  to 
uhlch  base  eaaps  sere  single  season  or  year-round  Is  uncartain,  partly  because 
of  a  shift  around  300  B.P.  to  surface  duel  lings  rather  than  pithousas. 

Hhlle  considerable  continuity  of  aaterlal  culture  can  be  traced  directly  Into 
tha  reservation  period,  a  nuaber  of  archaaologicsl  patterns— abandonaent  of 
stone  projectiles.  Introduction  of  trade  ornaaants,  a  graatar  nuaber  of 
burials,  presance  of  horsas,  and  tha  shift  to  surface  houses  Indicate  cultural 
changes  associated  with  tha  advent  of  the  historic  period.  Tha  broad 
chronological  divisions  used  hare  do  not  peralt  close  eKsalnstlon  of  this 
period  of  change. 
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\ 

This  document  summer  1 2es  results  of  the  Chief  Joseph  0am  Cultural 
Resources  Project,  a  salvage  program  carried  out  by  the  Office  of  Public 
Archaeology,  University  of  Washington  under  contract  to  the  U.S.  Army  Corps  of 
Engineers,  Seattle  District.  Between  July  1978  and  August  1980,  intensive 
excavations  were  conducted  at  eighteen  prehistoric  habitation  sites  on  the 
floodplain  and  lower  terraces  of  the  Columbia  River  on  the  45-mile  stretch  of 
river  above  Chief  Joseph  Dam.  This  reach  of  the  river,  the  lower  section  of 
the  Upper  Columbia,  lies  between  the  arid,  basaltic  Columbia  Plateau  and  the 
forested,  granitic  Okanogan  Highlands  and  Includes  portions  of  the  traditional 
territories  of  two  Native  American  groups,  the  Sanpol l-Nespe lem  and  Southern 
Okanogan. 

This  report  summarizes  findings  at  a  project- wide  scale.  General 
descriptive  Information  about  the  regional  assemblage  is  presented,  and 
arguments  are  developed  supporting  inferences  about  the  organization  of  local 
subsistence  and  settlement  systems  and  changes  in  them  through  tlme.^JJie 
concept  of  the  continuum  between  collecting  and  foraging  economic  systems''Ts^ 
used  as  the  major  interpretive  framework.  The  first  section,  comprising  a 
mode)  of  prehistoric  resource  productivity  and  activity  chain  descriptions. 
Introduces  the  study  of  the  evolution  of  hunter-gatherer  adaptation  and 
describes  many  of  the  cultural  and  environmental  parameters  to  be  considered 
in  interpreting  the  project  area  prehistory.  Results  of  paleoenvlronmental 
studies  are  presented  In  the  second  section.  In  the  third  section,  the 
analytic  units — phases  or  periods  and  site  types — are  defined  and  the  general 
parameters  of  site  frequency  In  time  and  space  are  established.  Chapters  In 
the  fourth  section  describe  the  faunal,  botanical,  llthic,  projectile  point, 
and  feature  assemblages.  The  synthetic  chapter  which  comprises  the  fifth 
section  integrates  information  from  the  foregoing  chapters. 

On  the  basis  of  the  artifact,  faunal,  botanical,  and  feature  data 
summarized  In  this  report,  three  phases  (approximately  Z,000-year  periods)  can 
be  contrasted.  Changes  In  the  organization  of  cultural  activities  In  the 
floodplain  zone  are  Inferred;  these  are  assumed  to  reflect  the  evolution  of 
the  entire  subsistence  and  settlement  systems  of  which  they  are  a  major  part. 

Projectile  point  styles  suggest  human  use  of  the  area  may  have  begun  as 
early  as  6500  B.P.,  but  the  oldest  radlcx:arbon  date  associated  with  cultural 
material  Is  5401±343.  The  earliest  period,  the  Kartar  Phase  (7,000-4,000 
B.P.),  was  characterized  by  the  broadest  resource  base,  incorporating  a  wide 
variety  of  rodents,  artlodacty Is,  reptiles,  and  fish  In  the  most  even 
proportions  of  any  period.  Year-round  base  camps  (housepit  sites)  and 
temporary  stations  were  located  In  the  floodplain  zone,  but  few  specialized 
camps.  A  variety  of  upland  and  floodplain  plant  and  animal  foods  were  stored 
at  the  central  base;  however,  storage  may  have  been  less  effective  than  In 
later  periods  and  reliance  on  winter  hunting  of  artlodactyls  greater.  Site 
numbers,  and  thus  possibly  population  densities,  are  lower  than  In  later 
periods,  perhaps  because  a  large  area  was  needed  to  supply  winter  game  and 
early  spring  foods.  The  faunal  remains  at  the  temporary  stations  suggest 


opportunistic  foraging;  they  may  represent  food  gathering  In  early  spring  when 
food  stores  were  depleted. 

In  the  Hudnut  Phase  (4,000  to  2,000  BJP.),  the  economy  became  somewhat 
more  specialized.  Indicated  by  less  even  proportions  of  economic  fauna. 
Population  levels  evidently  Increased  and  people  were  more  widely  distributed 
over  the  landscape,  using  some  marginal  areas.  The  total  number  of  sites  In 
the  floodplain  Increased  and  the  number  of  housepit  and  special  camp  sites 
increased  in  proportion  to  the  number  of  stations.  Housepit  sites  were 
dispersed  over  a  greater  variety  of  locations.  Including  the  south  side  of  the 
river,  and  some  housepits  evidently  were  used  for  only  a  limited  season  rather 
than  as  year-round  bases.  While  some  groups  continued  to  use  sites  In  optimum 
locations  as  year-round  base  camps,  other  groups  shifted  between  summer  and 
winter  base  camps. 

During  the  Coyote  Creek  Phase  (2,000  to  50  BJ*.)  the  economy  became  yet 
more  specialized,  with  a  greater  reliance  on  deer  and  fish.  A  greater  degree 
of  logistical  organization  Is  Indicated  by  increased  proportions  of 
specialized  camps.  Although  population  levels  probably  continued  to  rise, 
house  sites  were  restricted  to  the  north  bank  of  the  river.  The  degree  to 
which  base  camps  were  single  season  or  year-round  Is  uncertain,  partly  because 
of  a  shift  around  300  BP.  to  surface  dwellings  rather  than  pithouses. 

While  considerable  continuity  of  material  culture  can  be  traced  directly  Into 
the  reservation  period,  a  number  of  archaeological  patterns — abandonment  of 
stone  projectiles,  introduction  of  trade  ornaments,  a  greater  number  of 
burials,  presence  of  horses,  and  the  shift  to  surface  houses  Indicate  cultural 
changes  associated  with  the  advent  of  the  historic  period.  The  broad 
chronological  divisions  used  here  do  not  permit  close  examination  of  this 
period  of  change. 
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PREFACE 


This  report  presents  a  general  summary  of  findings  of  the  Chief  Joseph 
Dam  Cultural  Resources  Project,  a  salvage  program  carried  out  by  the  Office  of 
Public  Archaeology,  University  of  Washington  under  contract  to  the  U.S.  Army 
Corps  of  Engineers,  Seattle  District.  Other  project  reports  provide  detailed 
Information  about  the  structure  and  contents  of  Individual  sites;  this  report 
concentrates  on  generalizations  about  the  prehistory  of  the  entire  area.  This 
preface  addresses  the  nature  and  scope  of  the  volume  as  a  whole;  introductions 
to  each  section  provide  additional  prefatory  remarks  for  Individual  chapters. 

The  contract  required  that  the  project  select  a  number  of  sites  believed 
to  be  representative  of  site  variability — temporal,  geographic,  and 
functional — and  that  we  use  these  as  a  basis  for  providing  a  chronological 
framework  for  the  region  and  summarizing  the  types  of  cultural  adaptations  at 
different  times.  The  summary  and  Interpretation  of  the  prehistory  of  the 
Chief  Joseph  project  area  presented  In  this  report  fulfills  this  need.  It  Is, 
however,  limited  In  scope  because  the  contract  provided  for  only  a  limited 
amount  of  synthesis  after  completion  of  the  Individual  site  reports.  This  Is 
not  a  systematic  or  exhaustive  summary,  even  of  the  data  categories  presented 
In  the  individual  site  reports.  Although  various  chapters  address  most  of  the 
data  categories  found  in  the  individual  site  reports,  e.g.  botanical  remains, 
faunal  remains,  llthic  tools,  features,  etc..  It  has  not  been  possible  to 
encompass  all  of  the  available  Information.  Therefore  we  concentrated  on 
selected  aspects  of  the  data  which  seemed  particularly  fruitful  and 
Interesting  for  a  pioneering  summary. 

The  papers  comprising  this  volume  were  written,  not  as  a  concerted 
effort,  but  by  individual  authors  at  different  times.  Some  chapters  provide 
background  Information  on  non-cultural  aspects  of  the  environment,  some 
concentrate  on  cultural  contents  In  a  primarily  descriptive  manner,  while 
several  address  a  common  theme — understanding  the  evolution  of  the  hunting¬ 
gathering  adaptation  in  the  area.  This  rather  broad  goal  could  be  said  to 
apply  to  much  of  Plateau  archaeology  without  necessarily  Implying  any  unity  of 
approach.  In  this  report,  integration  Is  provided  by  the  large-scale  units 
used — the  site  types,  the  three  periods/phases,  and  by  reference  to  the 
concept  of  the  continuum  from  collecting  to  foraging  systems.  However,  the 
authors  view  different  aspects  of  the  archaeological  record  and  do  not 
necessarily  reach  the  same  conclusions. 

We  are  pleased  to  present  one  of  the  first  regional  summaries  based  on 
systematic  quantitative  comparisons  of  multiple  sites.  Some  of  the 
generalizations  we  make  about  changes  through  time  are  not  new;  the  same 
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patterns  have  been  perceived  by  other  researchers  who  have  defined  phases  and 
described  their  characteristics.  For  example,  researchers  In  other  reaches  of 
the  Columbia  River  have  noted  an  Increase  In  the  number  of  sites  after  4000 
B.P.  and  an  expansion  of  sites  Into  marginal  areas  as  we  have.  And, 
researchers  throughout  the  Plateau  have  noted  the  same  changes  In  material 
frequency— a  decrease  In  the  use  of  basalt  and  an  Increase  In  the  use  of 
cryptocrystal  1 1 ne  siliceous  materials  through  time.  Our  contribution  Is  to 
emphasize  quantitative  summaries  of  large-scale  archaeological  units — periods 
and  site  types — which  empirically  support  these  observations. 

The  methodological  Issues  and  biases  Involved  In  generalizing  from  this 
data  base  are  emphasized  throughout.  The  project  data  demonstrates  the 
complex  variability  of  the  archaeological  record  In  the  floodplain  zone. 
Continuous  changes  In  the  organization  of  activities  In  the  floodplain  zone 
are  Indicated  by  the  changing  relative  frequency  of  different  types  of  sites. 
The  contents  of  a  particular  site  type  In  one  phase  may  be  more  similar  to  the 
contents  of  that  site  type  In  another  phase  than  to  other  site  types  In  the 
same  phase.  Such  observations  highlight  the  importance  In  Plateau  studies  of 
establishing  comparable  and  appropriate  analytic  units  for  purposes  of  drawing 
inferences  about  time  periods  and  settlement  patterns. 

The  single  chapter  In  Section  I  Is  a  paper  on  modelling  taken  from  an 
early  draft  research  design  which  was  never  published.  Although  outdated  In 
some  ways,  this  model  ling  attempt  sets  the  stage  for  the  remainder  of  the 
report,  with  a  discussion  of  the  study  of  hunter-gatherer  subsistence  systems 
on  the  Plateau,  and  delineation  of  environmental  variables  which  may  have 
Influenced  cultural  development. 

Papers  dealing  with  paleoenvironmental  data  are  in  Section  II  and 
Appendices  B  and  C,  although  Chapters  12  and  13  on  faunal  and  botanical 
remains  In  Section  IV  apply  as  well  to  paleoenvironmental  reconstruction. 

These  papers  provide  background  Information  pertinent  to  Interpreting  cultural 
adaptations  in  the  area. 

The  Section  III  papers  address  the  distribution  of  archaeological 
materials  (sites,  components,  categories  of  refuse)  In  time  and  space.  The 
large-scale  analytic  units  (phases/periods,  site  types)  with  which  we 
construct  our  generalizations  about  the  prehistory  of  the  area  are  Introduced 
I  n  Chapter  6- 

Papers  on  specific  categories  of  site  contents  are  Included  In  Section  IV. 
Separate  chapters  deal  with  llthics,  projectile  points,  faunal  remains, 
botanical  remains,  and  features. 

Section  V  contains  a  single  chapter  synthesizing  data  from  the  preceding 
chapters.  Emphasis  Is  on  a  broad  picture — a  summary  of  the  various 
generalizations  which  can  be  made  about  areal  prehistory,  our  confidence  in 
the  generalizations,  and  Important  Issues  which  have  not  been  addressed. 

We  hope  this  summary  of  our  findings  will  sufficiently  Intrigue  some 
readers  to  read  the  Individual  site  reports,  and  to  utilize  the  data  base 
collected  by  the  project  to  challenge  and  build  on  our  conclusions. 
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SECTION  I:  NOOELLINO  PNENISTORIC 
SUBSISTENCE  STRATEGIES  AM)  ACTIVITIES 


The  first  chapter  In  this  volume  presents  an  approach  to  modelling 
prehistoric  cultural  subsistence  systems  In  the  project  area.  It  Is  a 
combination  of  two  chapters  of  the  draft  research  design  (Jermann  et  al. 

1980).  The  Introduction  of  the  current  chapter  Is  taken  from  the  chapter 
"Research  Contexts"  written  by  Leon  Leeds.  The  remainder  of  the  chapter 
originally  appeared  as  "Model  Building",  written  by  project  staff  members  Leon 
Leeds,  Linda  Leeds,  and  Karen  Whittlesey.  Two  complementary  kinds  of  models 
are  considered.  The  first  Is  an  economic  model.  In  which  environmental  data 
Is  used  to  produce  a  qualitative  description  of  the  relative  abundance  of 
resources  In  time  and  space.  The  reason  for  performing  this  modelling  Is 
because  ethnographies:  a)  conflict;  b)  have  limited  temporal  applicability; 
c)  are  not  very  specific;  and  d)  do  not  cover  many  Important  points.  In  the 
second,  activity  chain  descriptions  of  subsistence  activities  are  developed 
from  ethnographic  and  other  data.  Although  the  activity  chain  analyses 
Included  here  emphasize  outputs  In  bounded  area  (hearths,  dwelling,  and 
villages)  the  potential  Importance  of  this  approach  lies  more  In  providing 
expectations  for  unbounded  units  (e.g.,  skIn-dressIng  and  butchering). 

This  approach  to  explaining  archaeological  data  reflects  general 
archaeological  research  Interests  at  the  time  It  was  conceived;  a  number  of 
systemic  models  were  developed  In  the  late  1970's.  However,  the  modeling 
approach  was  not  pursued  beyond  this  point,  and  project  research  activities 
began  to  head  In  other  directions,  partly  because  of  the  practical  constraints 
of  the  contract  requirements,  and  partly  because  of  weaknesses  In  the 
modelling  approach  Itself.  Many  of  the  assumptions  made  In  the  economic  model 
are  invalid  or  overly  simplistic.  For  example,  recent  wildlife  studies  have 
shown  that  previous  studies  underestimated  the  abundance  of  deer,  so  the  de- 
emphasls  of  artlodactyl  resources  Is  probably  overdone.  The  consideration  of 
the  possibility  of  environmental  change  Is  weak.  Secondary  paleoenvironmental 
data  Is  relied  on  and  no  good  argument  Is  given  for  the  assumption  of  lack  of 
environmental  change.  Although  the  authors  argue  that  they  would  not 
extrapolate  resource  quantities  derived  from  modern  studies  Into  the  past, 
they  do  extrapolate  the  temporal /spatial  structure  of  resource  availability 
Into  the  past,  without  a  serious  discussion  of  the  kinds  of  quantitative 
changes  which  might  amount  to  qualitative  changes  In  structure.  Further,  our 
work  has  resulted  In  observations  about  important  aspects  of  local  prehistoric 
cultures  not  even  addressed  In  these  models. 


The  chapter  has  not  been  updated  In  view  of  later  findings,  but  Is  left 
essentially  as  It  was  presented  In  1980,  with  editorial  but  only  a  few  minor 
substantive  changes.  Because  the  theoretical  approach  described  here  dictated 
many  of  the  project's  data  collection  goals,  this  document  provides  an 
Important  context  for  understanding  project  results. 
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While  the  “Pa  I  eo- 1  nd  I  an'*  ana  “Archaic"  periods  always  have  been  of 
Interest  to  some  New  World  prehistorians,  and  some  thought  was  early  directed 
towards  classifying  subs  I  stence- settlement  networks  from  Archaic  site 
distributions  (e.g.,  Winters  1969),  the  study  of  hunter-gatherer  systems  has 
only  recently  become  a  major  focus  of  the  field.  Toward  the  end  of  the  t960’s 
the  changing  climate  of  public  and  scientific  opinion  about  the  nature  of 
ecological  systems  and  Industrial  culture,  coupled  with  pioneering  studies  of 
hunter-gatherer  subsistence  Input-output  and  demographics  (Lee  and  DeVore 
1968;  Lee  1969),  effected  a  revolution  In  attitude  toward  the  adaptive 
strategies  of  hunting-gathering  systems  (Sahllns  1972:  Chapter  1).  Since  the 
advent  of  ecological  concepts  In  anthropology  and  archaeology  (e.g.  Rappaport 
1969;  Trigger  1971;  Hardesty  (977),  archaeologists  have  begun  a  systematic  and 
scientific  study  of  hunter-gatherer  subsistence,  settlement,  end  dynamics 
(e.g.,  Thomas  1972,  1973;  Casteel  1972;  Yellen  and  Harpending  1972;  Hayden 
1972;  Wobst  1974;  Jochim  1976;  Yellen  1977a,  1977b;  BInford  1978a,  1978b, 

1980;  Rick  1980;  Lynch  1980). 

Hunter-gatherer  systems  In  general  can  be  classified  along  the  dimension 
of  seasonal  movement  (wandering,  centra  I -based,  sedentary)  and  degree  of 
resource  specialization  (Intensive,  extensive).  Wandering  groups  follow 
available  resources,  while  sedentary  groups  find  most  resources  within  easy 
round  trip  distance  of  a  central  location.  Central-based  groups  exploit 
resources  over  a  broader  area  than  sedentary  groups,  but  unlike  wanderers  they 
return  frequently  to  a  resource-rich  central  area  and  spend  an  appreciably 
greater  amount  of  time  there  than  In  other  procurement  locations.  Both 
wandering  and  sedentary  groups  may  either  focus  intensively  on  a  single  kind 
of  resource — such  as  sea  mammals,  large  herd  animal,  anadromous  fish,  or  a 
major  vegetable  product;  or  they  may  focus  extensively  on  a  number  of  kinds  of 
resources — such  as  roots,  seeds,  fruits,  small  and  large  game,  fish,  and 
shellfish — balancing  these  In  various  proportions. 

Intensive  wandering  systems  based  on  scavenging  or  hunting  of  herd 
animals  are  often  referred  to  as  serial  foraging  systems,  while  extensive 
wandering  systems,  usually  biased  toward  plant  foods  with  lesser  elements  of 
small  or  large  game,  are  referred  to  as  general  foraging  systems.  Central- 
based  settlement  networks  are  most  often  coupled  with  extensive  subsistence 
systems  and  generally  are  found  In  habitats  with  great  temporal  and  spatial 


disparity  In  food  type  and  availability  during  the  year,  the  central  base 


providing  shelter  and  protected  facilities  for  food  storage  during  winter  or 
other  seasons  of  low  productivity.  Btnford  (1980)  Introduced  the  term 
logistical  to  refer  to  centra  I -based  and  sedentary  hunter-gatherers  who  move 
resources  to  a  central  locality.  In  contrast  to  wandering  groups,  or  foragers, 
who  move  the  entire  community  frequently  to  locations  of  previously 
unexploited  resources. 

TME  STUDY  OF  HUNTER-GATHERER  SYSTEMS  ON  THE  OOLIMIA  PLATEAU 

The  prehistory  of  the  Columbia  Plateau  Is  the  prehistory  of  hunting¬ 
gathering  systems.  Information  from  studies  concerned  primarily  with  local  or 
regional  chronology  (Daugherty  1956;  Cressman  et  al.  I960:  Swanson  1962; 

Sanger  1969;  Nelson  1969;  Grabert  1968,  1974;  Leonhardy  and  Rice  1970;  Irwin 
and  Moody  1977;  Chance  and  Chance  1977)  Implies  a  continuous  record  of  hunter- 
gatherer  settlement  from  about  12,000  B.P.  to  the  period  of  European 
settlement.  Few  of  these  studies,  however,  have  been  designed  specifically  to 
Investigate  subsistence-settlement  systems.  Hunter-gatherer  communities 
exploit  a  variety  of  habitats  in  the  course  of  a  single  year.  Although 
Plateau  habitats  vary  greatly  with  elevation  and  physiographic  feature,  from 
floodplain  to  plateau  and/or  forested  highland,  most  archaeological  work  has 
been  focused  on  single  sites  or  on  a  haphazard  "sample”  of  sites  In 
floodplains  of  the  Columbia  River  system.  Consequently,  reported  site 
assemblages  are  unlikely  to  accurately  reflect  the  full  range  of  variation 
within  cultural  systems. 

Nevertheless  some  Indications  of  system  variation  do  exist.  While  local 
chronologies  exhibit  relatively  similar  sequences  of  chronological  changes 
with  respect  to  projectile  points  styles,  I ntrareg I ona I  variability  In  llthic 
assemblages  appears  to  correspond  to  regional  and  local  environmental 
differences  (Browman  and  Munsell  1969;  Grabert  1974;  Chance  and  Chance  1977). 
In  addition,  at  least  three  studies  demonstrate  functional  variation  of 
activity  loci  In  extrariverine  environments  (Dancey  1973;  Smith  1977; 
Uebelacker  197  8). 

Three  regional  syntheses  describing  a  historic  sequence  of  culture  change 
have  established  the  general  framework  of  Plateau  prehistory  up  to  this  point 
(Daugherty  1962;  Nelson  1969;  Browman  and  Munsell  1969).  While  these  differ 
somewhat  In  chronology,  transition  period.  Interpretation  of  subsistence 
focus,  and  cu I ture- f orm I ng  process,  all  focus  on  four  of  the  six  possible 
types  of  hunter-gatherer  systems  and  provide  a  more  or  less  consistent 
evolutionary  sequence  from  a  wandering/ Intensive  (large  game  or  fish)  to  a 
wandering/ extensive  (small  game,  roots,  seeds,  fresh-water  mussels)  to  a 
centra I -based  extensive  (fish,  game,  plant  foods)  to  a  centra I -based  intensive 
system  (anadromous  fish,  some  game,  and  plant  foods)  (Figure  1). 

Sites  of  the  earliest,  or  "W Indust",  phase  (ca.  11,000-8,000  B.P.)  occur 
In  the  Columbia,  Snake,  and  Palouse  River  floodplains  or  In  scabland  coulees 
(i.e.  In  riverine  or  lacustrine  environments).  In  rockshelters,  or  less 
frequently,  on  low  river  terraces.  As  Inferred  from  recovered  tool  and  faunal 
assemblages,  the  occupations  represent  small  groups — possibly  two  to  three 
extended  families — engaged  In  butchering,  secondary  food  preparation,  hide- 


working,  and  tool  manufacture  (Rice  1972).  The  faunal  assemblages  Include 
mainly  species  of  artlodactyls— deer  (Odocol laus  spp.),  elk  (Cervus 
elaphus).  antelope  (Anti  locaora  flffler.l£Jna)>  some  bison  (BISQP  blSQP), 
occasional  salmonld  vertebrae,  and  some  freshwater  mussel  shell 
(Margarltiferldae).  The  preponderance  of  food  remains  varies  from  site  to 
site;  fish  remains  are  most  abundant  at  The  Dalles,  bison  remains  at  Lind 
Coulee,  and  other  artlodactyls  at  the  WIndust  and  Marmes  Rockshelters  (Nelson 
1969:104;  Rice  1972).  With  respect  to  subsistence.  Interpretations  of  these 
remains  may  vary.  While  a  “big  game”  focus  would  strongly  suggest  a 
wandering/ Intensive,  or  serial  foraging,  system,  a  primary  focus  on  fish  by 
small,  seasonally  coherent  groups  would  suggest  at  least  the  possibility  of  a 
dispersed  sedentary/ Intensive  system,  one  not  contemplated  by  the  above- 
mentioned  sources. 
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Figure  1-1.  Temporal  sequence  of  hunter-gatherer 
system  changes  on  the  Plateau  suggested  by 
regional  syntheses  (Daugherty  1962;  Nelson  1969; 
Browman  and  Munsell  1969). 


Most  sources  describe  the  phase  from  about  8000  to  2000  B.P.  (Vantage- 
Qul  lomene  Bar)  as  characterized  by  wandering/ extensive,  or  general  foraging, 
systems.  They  explain  the  Inferred  shift  to  small  game,  roots,  and  seeds  as  a 
response  to  the  warmer,  drier  conditions  of  the  Altlthermal  and  to  contact 
with  peoples  migrating  from  the  Great  Basin  (Nelson  1969:105). 

While  no  research  yet  undertaken  on  the  Plateau  has  sampled  or  analyzed 
both  cultural  and  environmental  resources  at  a  scale  appropriate  for 
characterizing  subsistence-settlement  systems,  there  are  theoretical  reasons, 
at  least,  for  doubting  that  the  pioneering  occupations  on  the  Plateau 
represent  either  serial  or  general  foraging.  As  B Inford  has  recently  pointed 
out,  environments  supporting  wandering/ extensive  systems  occur  In  equatorial 
and  semitropical  climatic  zones  (BInford  1960:14),  where  critical  resources 
tend  to  be  continuously  available  and  evenly  distributed;  the  proportion  of 
such  ethnographic  systems  observed  outside  those  environments  is  very  low. 
Although  climatic  fluctuations  during  the  Holocene  are  apparent  in  the  Plateau 


region,  pollen  ano  other  paleecological  analyses  suggest  no  fundamental 
redistributions  of  faunal  and  floral  species.  Plateau  conditions  have 
probably  been  warm-to-cool  temperate  with  considerable  seasonal  variability  In 
temperature  and  moisture  throughout  the  Holocene.  Under  such  a  climatic 
regime,  critical  resources  are  periodically  absent  and  geographically 
dispersed.  Serial  foraging  based  on  the  systematic  exploitation  of  herd 
animals  seems  equally  unlikely.  While  this  strategy  can  be  effective  In 
temperate  grassland  environments,  the  Plateau  probably  never  supported  such 
large  ungulate  populations  as  those  on  the  Great  Plains.  The  growth  and 
recovery  characteristics  of  bunchgrass  in  the  Columbia  Plateau  region  suggest 
a  marked  absence  of  grazing  stress  throughout  the  Holocene  up  to  European 
occupation  (Daubenmire  1970:7).  Bison,  which  occurred  In  large  herds  on  the 
Great  Plains,  are  rare  In  Plateau  sites;  no  systematic  kill  sites  or 
butchering  localities  analogous  to  those  in  the  Great  Plains  are  known.  The 
ungulates  more  commonly  represented  In  sites,  elk,  deer  and  antelope  do  not 
commonly  occur  in  large  herds,  although  elk  and  deer  become  more  social  In  the 
winter. 

Because  resources  In  the  Plateau  region  (water,  winter  shelter,  fuel,  wood 
products,  roots,  green,  fruits  and  seeds,  fish  and/or  meat)  are  not  available 
at  all  times  and  locations,  a  logistical  strategy  (Binford  1980)  would  be 
required  to  adapt  either  an  Intensive  or  an  extensive  hunter-gatherer  economy 
to  Plateau  conditions.  Such  a  model  could  explain  rockshelter  and  open  camp 
occupations  In  the  floodplain  as  winter  settlements  or  base  camps  for  the 
exploitation  of  riverine  resources  and  would  predict  ID  division  of  the 
community  for  simultaneous  exploitation  of  geographically  Incongruent 
resources,  (2)  techniques  of  food  preservation  and  provisions  for  storage,  (3) 
a  variety  of  kill  and  butchering  loci,  and  (4)  temporary  residential  camps  to 
facilitate  collection  and  processing  of  vegetable  foods  and  forest  resources. 
The  lack  of  fish  or  vegetable  food  remains  at  many  of  the  rockshelters  does 
not  necessarily  contradict  interpretation  of  them  as  base  camps.  If  these 
foods  were  prepared  at  or  near  where  they  were  obtained,  few  remains  would  be 
left  when  they  were  consumed  at  residential  base  camps.  Only  the  bones  of 
animal  species  hunted  and  returned  to  the  winter  settlement  for  Immediate 
consumption  are  likely  to  be  well  represented  at  residential  sites. 

Most  authors,  however,  suggest  the  shift  from  foraging  systems  to  a 
central-based  (winter  village)  system  took  place  around  2000  (+500)  B.P.  The 
period  from  2000  B.P.  to  the  present  is  regarded  as  the  time  when  riverine 
adaptations  similar  to  those  documented  in  the  ethnographic  record  were 
established.  The  period  Is  characterized  by  the  winter  village,  the  origin  of 
sem I  subterranean  dwellings,  and  the  first  serious  reliance  on  fish  (Nelson 
1973).  The  change  to  the  w'nter  village  system  has  been  variously  explained 
as  a  cultural  response  to  climatic  change  (Daugherty  1962),  environmental 
catastrophe  (Sanger  1967),  independent  Invention  (Swanson  1962),  migration 
(Nelson  1969),  or  a  combination  of  migration  and  diffusion  (Warren  1968; 

Nelson  1973;  Smith  1977). 

Of  particular  concern  to  the  field  In  recent  years  has  been  the  study  of 
demography  of  hunter-gatherer  populations  In  relation  to  varying  environmental 
conditions  and  exploitation  strategies.  Information  potentially  of  value  for 


demographic  studies  Includes  the  size  of  settlements  and  the  kind,  size, 
and  arrangement  of  Individual  dwellings.  Surveys  of  settlement  and  community 
pattern  Information  both  on  a  broad,  regional  scale  (e.g.  Warren  1960)  and  for 
particular  locales  (Swanson  1958;  Grabert  1971;  Stryd  1971)  have  documented 
considerable  variation  in  settlement/house  size  and  arrangement  through  both 
time  and  space  on  the  (k>lumbla  Plateau.  For  example,  Grabert  (1971)  has 
hypothesized  a  temporal  shift  In  community  settlement  organization  and  pattern 
for  the  Okanogan  River  Valley.  Three  general  changes  are  observed:  (1) 
settlement  Increase  In  number  through  time;  (2)  the  number  of  dwellings  per 
settlement  Increases  through  time,  except  In  the  north  (British  Columbia), 
where  single^dwel  I  Ing  settlements  are  most  common  late  in  the  cultural 
sequence;  and  (3)  the  size  and  depth  of  Individual  dwellings  decrease  through 
time.  Grabert  suggests  that  these  apparent  changes  can  be  attributed  to 
Increases  In  population  size  and  a  shift  from  multifamily  to  nuclear  family 
residence.  The  Introduction  of  the  horse  late  In  the  eighteenth  century  also 
is  thought  to  be  a  factor. 

In  his  Investigation  of  British  Columbia  data,  Stryd  (1971)  notes  that 
large  pit  houses  seldom  occur  by  themselves  and  that  there  Is  a  patterned 
arrangement  of  large  and  small  housepits  In  sites  where  both  occur.  He 
proposes  three  hypotheses  to  account  for  the  observed  variability:  (1) 
differences  in  housepit  size  may  reflect  different  functions  (e.g., 
residences,  ceremonial  structure,  workshops,  sweat  lodges,  etc.);  (2) 
differences  in  housepit  size  may  be  a  function  of  variation  in  social  rank 
among  residential  units;  and  (3)  variable  housepit  sizes  may  be  due  to 
differences  In  family  stability,  more  stable  families  residing  In  larger 
structures.  Although  some  data  have  been  presented  to  document  the 
variability  (Stryd  and  Hills  1972),  none  of  the  proposed  explanations  have 
been  tested.  While  these  studies  Imply  the  feasibility  of  population  dynamic 
studies,  they  also  suggest  the  possibility  of  a  sedentary  (dispersed  or 
nuclear)  settlement  coupled  with  nonagrlcultural  subsistence.  The  probable 
reason  a  sedentary  system  has  never  been  seriously  contemplated  for  the 
Plateau  region  is  that  although  such  systems  are  ethnographical ly  documented 
for  such  areas  as  the  Pacific  Northwest  and  California  coasts,  the 
ethnographic  literature  for  the  Plateau  region  (principally  Ray  1932  and  Spier 
1938)  documents  only  centra I -based,  extensive  or  Intensive  subsistence 
systems.  As  will  be  discussed  later,  however,  there  is  good  reason  not  to 
dismiss  such  possibilities  out  of  hand. 

MODEL  BUILDING 

We  suggest  model  building  as  an  approach  to  the  study  of  prehistoric 
systems  In  the  Plateau  region.  Models  are  analogues  of  cultural  systems 
designed  to  Imply  (predict)  archaeological ly  observable  consequences  at  some 
scale  (e.g.,  frequency  of  functional  artifact  classes  In  different  areas  of  a 
settlement;  frequency  of  classes,  occupations,  or  sites  per  ecozone; 
population  density  per  spatial  unit  and  temporal  unit;  etc.).  Testing 
Involves  matching  expectations  derived  from  the  model  wih  data  derived  from 
sampi Ing. 


In  the  few  areas  blessed  with  detailed  ethnographic  records,  one  can 
formulate  a  model  applicable  to  archaeological  Information  and  derive  test 
consequences  to  compare  with  a  subsequent  sample  of  archaeological  material 
from  the  region  covered  by  the  ethnography.  For  example,  starting  with 
Stewards's  (1938)  ethnography  of  Shoshonean  subsistence  and  settlement 
patterns,  Thomas  (1972,  1973)  constructed  a  computer  simulation  model  of 
subsistence  activities  and  seasonal  scheduling  to  predict  proportions  of  tool 
types  and  their  spatial  patterning  across  four  ecozones  In  a  section  of  the 
Reese  River  Valley,  Nevada.  While  a  number  of  Important  assumptions  not 
easily  accessible  In  the  ethnographic  literature  appear  to  be  embedded  In 
Thomas'  program,  the  general  approach  from  direct  ethnography  to  prehistoric 
settlement  organization  Is  valid.  An  alternative  to  simulation  modeling  Is 
activity  pathway  and  chain  analysis  (House  1975;  Schlffer  1975b,  1976)  which 
lead  from  experimental  or  ethnographic  data  to  suggested  assemblages  and 
spatial  arrangements  that  might  be  associated  with  different  kinds  of  sites  or 
activities. 

From  more  distant  analogues  and  from  economic  and  ecological  theory,  one 
can  model  general  settlement  pattern  and  demography.  Working  from  economic 
principles  and  assumptions  of  hunter-gatherer  economic  goals  and  resource 
management  procedures,  Jochim  (1976)  derived  a  series  of  functions  to  predict 
activity  scheduling,  activity  location,  and  demography  and  tested  these  using 
data  on  distribution  of  Mesolithic  sites  In  southwestern  Germany. 

STRATEGY 

We  have  used  both  of  the  modeling  processes  discussed  above,  economic 
modeling  from  environmental  Information  and  chain  modeling  from  direct 
ethnography.  The  two  are  both  supplementary  and  complementary  at  various 
points.  Together  they  potentially  offer  a  relatively  detailed  description  of 
hunter-gatherer  subsistence  and  settlement,  given  the  current  state  of 
economic,  environmental,  and  archaeological  theory.  Where  economic  modeling 
predicts  broad  patterns  of  settlement  location  and  land  use,  chain  analysis 
from  ethnography  suggests  the  outputs  and  output  clusters  that  might  be 
associated  with  different  systems. 

Information  about  resource  availability  and  spatial/temporal 
distribution,  at  least  qual Itatively,  Is  necessary  to  supplement  modeling  from 
ethnographic  sources.  Some  sampling  and  analysis  of  environmental  data  are 
necessary  to  specify  the  geographic  locations  of  resources.  While  economic 
modeling  holds  some  promise  for  predicting  overall  settlement  distribution  and 
demographics  and  for  explaining  system  change,  one  must  have  a  system 
description  to  start  with.  Jochim  (1976),  for  Instance,  assumes  he  Is  dealing 
with  a  foraging  system,  although  this  Is  never  explicitly  stated  among  his 
premises.  Modeling  from  ethnography  provides  a  basis  for  selecting  from  a 
wide  variety  of  potential  resources  those  actually  Involved  In  determining  use 
scheduling,  activity  area  location,  and  demographics.  Moreover,  economic 
modeling  has  little  power,  in  most  instances,  to  predict  actual  artifact 
distributions.  Its  weakness  lies  In  the  articulation  of  expectations  with 
observed  archaeological  data.  Chain  analysis  from  detailed  ethnographic 


w«wyiiyv%VLVw^^^\vi-^TV*^i'A'V\i-L*  'wwwiwu.*'^*?.  a.*  ,■ 


9 


sources  describes  expected  output  materials  and  features  at  a  variety  of 
spatial  scales  from  element  through  cluster,  occupation,  habitat,  and  zone. 
Consequently,  It  is  ideal  for  directing  artifact  analysis  and  spatial 
analysts.  Nevertheless,  Inference  from  ethnographic  analogy  is  only 
applicable  to  a  limited  range  of  the  prehistoric  record.  Economic  analysis, 
for  as  far  back  as  the  environmental  analogy  holds,  can  account  for  a  variety 
of  possible  systems  states,  suggesting  reasonable  ways  to  alter  the 
ethnographic  model  to  predict  other  kinds  of  systems  once  the  archaeological 
data  suggest  that  such  a  change  would  be  warranted. 

Working  from  ethnographic  data  to  prehistoric  contexts  assumes  a  degree 
of  homeostasis  and  provides  an  organizational  (or  structural)  description  of 
prehistoric  systems  only  for  some  specific  period  of  time.  Where 
expectations  do  not  well  match  observed  archaeological  data,  changes  in  the 
model  would  presumably  allow  description  of  a  sequence  of  system  states.  The 
starting  model  Is  expected  to  hold  for  the  most  recent  prehistoric  periods, 
while  considerable  adjustments  are  anticipated  to  cover  data  patterns  from 
earlier  periods  of  occupation. 

ASSUMPTIONS 

Both  models  are  developed  within  a  systemic  approach.  Human  cultures  are 
not  composed,  of  course,  of  system  components,  subsystems,  or  variables;  such 
concepts  are  Imposed  on  the  cultural  “reality"  by  the  researcher.  Given  a 
systemic  context  of  research,  the  number  of  components  describing  the  system 
Is  potentially  Infinite,  and  all  linkages  are  recursive  to  some  degree.  The 
choice  of  components,  variables,  and  their  relationships  Is  determined  by 
research  goals  and  approach. 

Many  archaeological  studies  of  subsistence  economy  rely  upon  a 
deterministic  relationship  between  environmental  and  cultural  components.  The 
“driver"  In  Thomas'  (1972,  1973)  system,  for  instance.  Is  a  combination  of  the 
cyclic  productivity  of  the  pinon  nut,  Indian  rice  grass,  and  antelope,  while 
in  Zubrow's  (1975)  system  it  Is  zonal  population  and  agricultural  productive 
capacity.  Jochim  assumes  resource  use  scheduling  to  be  the  primary 
determinant  of  site  placement  and  demographic  arrangement  (1976:13)  and  at  a 
later  point  In  his  analysis  considers  carrying  capacity  to  be  a  determinant  of 
demographics  (1976:71).  All  of  these  researchers  assume  the  “env I ronment"  Is 
In  some  way  culturally  determined,  but  that  assumption  is  more  or  less 
Implicitly  embedded  in  their  analysis.  Jochim  assumes,  for  instance,  a 
foraging,  (or  wandering,  extensive)  system  with  a  certain  resource  base. 
Centra I -based,  sedentary  hunter-gatherer  systems,  agricultural  systems,  and 
Industrial  systems  might  use  the  same  local  environment  quite  differently. 

We  assume  that  the  set  of  cultural  activities,  their  relations  to  the 
environment,  and  the  resource  base  thus  determined  form  a  buffer  between 
environmental  variability  and  variability  In  the  cultural  systemic  context 
(Figure  2).  Scheduling,  location,  and  structure  of  activities,  and  In  turn, 
demography,  are  primarily  determined  by  the  resource  base,  although  some 
Important  recursions  must  be  considered,  and  activity  location  and  structure 
are  also  demonstrably  related  to  variables  of  the  physical  environment. 
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ENVIROMENT  AM)  ECONOMIC  MODELING 


We  assume  that  variables  critical  to  the  cultural  system  are 
physiography,  vegetation,  climate,  and  the  effect  of  climate  and  vegetation 
cycles  on  wildlife  populations  and  distribution.  Some  economic  models 
Incorporate  quantification  of  such  environmental  attributes  as  species  (or 
material  type),  geographic  distribution,  weight  (live,  dressed,  dry),  density 
(per  zone,  habitat,  and  season),  aggregate  size  (number  In  group  or 
community),  and  yield  (usable  or  edible  material,  nutritional  profile,  etc.). 
There  Is  Insufficient  local  environmental  Information  to  quantify  these 
attributes  In  the  study  area,  nor  Is  It  theoretically  defensible  to 
extrapolate  from  modern  data  Into  the  past.  Our  emphasis  here  Is  on 
environmental  qualities  that  would  affect  the  relative  abundance  of  resources 
In  time  and  space,  not  absolute  quantities. 

The  study  area  proposed  here  Includes  twenty  townships  !n  Okanogan  and 
Douglas  Counties,  and  two  half-townships  In  Ferry  County,  Washington  (Figure 
1-3)  and  Is  centered  on  a  long  northward  bend  of  the  Columbia  River  between 
Chief  Joseph  and  Grand  Coulee  Dams.  Most  environmental  studies.  Including 
archaeological  work  performed  by  the  Office  of  Public  Archaeology,  concentrate 
on  the  floodplain  and  nearby  features  of  the  valley  escarpment  (USACE  1975; 
Payne  et  al.  1976;  Fielder  1977;  Erickson  1980;  West  1980;  HIbbert,  this 
volume).  More  general  sources  cover  the  Columbia  Plateau  and  Okanogan 
Highland  regions  to  the  north  and  south  (Rodgers  1942;  Hitchcock  1955-1969; 
Daubenmire  and  Daubenmire  1968;  Daubenmire  1970;  Franklin  and  Dyrness  1973). 

PHYSIOGRAPHY,  LITHOLOGY,  AND  HYDROLOGY 

The  Columbia  River  Canyon  separates  the  study  area  Into  two  broad 
provinces.  To  the  south  (left  side)  Is  the  basaltic  Columbia  Plateau.  To  the 
north  lie  the  Okanogan  Highlands,  primarily  composed  of  acid  plutonic  basement 
rock,  although  a  lobe  of  the  basaltic  Plateau  projects  well  north  of  the  river 
between  the  Omak  Trench  and  the  Okanogan  River.  On  the  basis  of  physiographic 
features,  basement  rock,  soil  development,  hydrology,  and  bibmes,  the  area  may 
be  separated  Into  three  broad  divisions,  with  major  subdivisions,  resulting  In 
seven  distinct  blophyslographic  zones  (Figures  1-4  and  1-5).  Zone  MIL 
(L=Left  bank)  encompasses  a  flat  basaltic  plateau  consisting  of  poorly 
developed  lithic  soils,  shallow  scabland  coulees,  low  mesas,  and  numerous 
pothole  lakes,  many  of  which  are  seasonally  dry  and  some  of  which  are  saline. 
Zones  1 1  IR  (R=Rlght  bank)  and  IV  consist  of  dissected  tableland  with  an 
average  elevations  between  600  m  (2,000  feet)  and  900  m  (3,000  feet)  m.s.l. 
and  higher,  rounded  massifs  above  900  m.  Zones  ML  and  MR  consist  of  the 
higher  g  I  ado- lacustrine  terraces,  alluvial  fans,  canyons,  and  ridge  systems 
which  form  the  escarpment  of  the  Columbia  canyon.  Compared  to  the  right 
(north)  side,  the  left  (south)  side  Is  steeper  and  less  deeply  dissected,  has 
fewer  perennial  aquifers  and  fewer  remnant  terraces,  and  throughout  the  study 
area  Is  generally  more  shadowed  from  direct  sunlight.  Zone  I,  the  river 
Itself  and  Its  floodplain,  consists  of  the  lowest  g I  ado- lacustrine  terraces, 
current  and  relict  beaches,  draws  and  canyon  mouths,  alluvial  fans,  and  river- 
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cut  bluffs.  Like  Zone  ML,  the  terrestrial  part  of  Zone  I  on  the  south  bank. 
Zone  IL,  Is  distinguished  from  Its  counterpart  on  the  north  bank.  Zone  IR,  by 
steeper  slopes,  lower  amounts  of  Indicldent  sunlight,  fewer  relict  terraces, 
rockier  soils,  and  steeper  bluffs. 

While  occasional  cryptocrystalline  materials  are  found  in  Zone  I  along 
river  beaches,  beach  llthics  are  primarily  composed  of  transported  basaltic, 
granitic,  and  quartzitic  cobbles  and  gravels.  While  no  systematic  sampling 
has  been  performed,  very  fine-grained  basalts  are  primarily  observed  in  Zone 
MIL,  on  the  Columbia  Plateau.  Cryptocrystal  1 1 ne  deposits  are  most  likely  to 
be  accessible  In  Zones  ML  and  MR  below  the  Omak  Trench,  and  Zone  ML  (Salo, 
Appendix  F;  Key  and  Cavazos,  Appendix  6). 

Drainage  Into  the  Columbia  River  Is  primarily  from  the  north;  the  most 
prominent  drainage  courses  are  creeks  In  the  vicinity  of  Belvedere,  the 
Nespelem  and  Little  Nespelem  Rivers,  Coyote  Creek,  Hopkins  Canyon,  the  Omak 
Trench,  and  Tumwater  Basin.  While  the  first  three  have  annual  surface  flows, 
the  remainder  are  Intermittent.  Sanderson  Creek  and  Strahl  Canyon  provide  the 
major  drainage  from  the  WatervMIe  Plateau  to  the  south  (Figure  1-3).  While 
there  are  a  few  artesian  aquifers,  the  aquifers  In  general  consists  of 
seasonally  and  annually  variable  groundwater  deposits  In  draws  and  at  the 
bases  of  Talus  slopes. 

It  Is  Important  to  note  that  while  there  has  been  much  fluvial  cutting  and 
redeposition  of  the  lower  rIver-margIn  terraces  and  some  modification  of 
alluvial  fans  and  entrenchment  of  draws.  The  bulk  of  evidence  to  date 
suggests  that  the  physiography  of  the  region  has  remained  essentially 
unchanged  since  shortly  after  the  close  of  the  Pleistocene  (HIbbert,  this 
volume;  Crozler  1980  and  personal  communication).  We  assume  that  physical 
variables  (other  than  climatic  changes)  affecting  the  structure  and 
distribution  of  plant,  animal,  and  cultural  communities  may  be  taken  as  a 
constant  throughout  the  period  of  prehistoric  occupation. 

VEI3ETATI0N 

Three  major  terrestrial  blomes  occur  In  the  study  area;  a  shrub-steppe, 
corresponding  to  Zones  I,  MR,  ML,  and  MIL,  a  ponderosa  pine  forest, 
corresponding  to  Zone  MR,  and  mixed  Douglas  fir  and  grand  fir  forest, 
corresponding  to  Zone  IV  (Daubenmire  and  Daubenmlre  1968;  Daubenmire  1970; 
Franklin  and  Dyrness  1973).  While  Daubenmire  (1970)  distinguishes  the  steppe 
proper  from  the  molster  steppe-meadow  on  the  basis  of  environmental 
reconstruction,  the  steppe  vegetation  of  the  study  area  Is  characterized  by 
big  sage  brush  (Artemisia  tridentata)  dominant  over  the  Introduced  cheat  grass 
(Bromus  tectorum).  with  only  occasional  colnmunlties  of  the  original  bunchgrass 
species  surviving  over-grazing  In  the  late  nineteenth  and  early  twentieth 
centuries.  In  general,  the  steppe  before  AJ).  1800  would  have  been 
characterized  by  various  proportions  of  big  sagebrush  and  small,  or  "three- 
finger,"  (Am.  tripartita)  over  a  variety  of  bunchgrasses  (Agropyron.  Festuca. 
Eftfl,  etc.). 

It  Is  Important  here  to  emphasize  three  aspects  of  this  general  pattern. 
First,  the  three  vegetation  zones  are  not  neatly  or  definitively  structured  by 


elevation.  In  addition  to  norin{il  Interf Ingerlng  and  series  reversals  on 
north-facing  slopes,  the  shrub-steppe  and  the  understory  of  the  ponderosa  pine 
I  n  Zones  1 1  and  1 1. 1 R  are  character  I  zed  by  a  comp  I  ex  mosa  I  c  of  a  I  ternat  i  ng 
dominants — Including  b Ig-sagebrush,  small  sagebrush,  bitterbrush  fPurshIa 
tr I dentate),  and.  In  recently  disturbed  areas,  rabbitbrush  fChrysothamnus 
nauseosus) — or  by  grasses  alone.  In  addition  to  bitterbrush  or  grass,  the 
Symphor icarpos  union  (Symphor Icarpos  albus.  Rosa  woods  1 1 .  fi,  nutkana  and 
Spiraea  betui  Ifol  la)  (Daubenmire  and  Oaubenmlre  1968)  forms  the  dominant 
undergrowth  in  more  meslc  areas  higher  In  Zone  1 1 IR.  Second,  the  pine  and 
Douglas  fir  forests  covering  parts  of  Zone  MIR  and  Zone  IV  extend  west  only 
to  the  Omak  Trench,  beyond  which  Is  the  basaltic  Omak  Plateau,  covered  by  the 
shrub-steppe  mosaics  characteristic  of  Zones  II  and  MIL.  Third,  the  shrub- 
steppe  habitat  In  Zones  I  and  II  Is  punctuated  by  a  variety  of  small  habitat 
types  associated  with  draws,  canyons,  rocky  slopes,  talus  slopes,  and  standing 
water . 

A  baseline  study  of  the  terrestrial  part  of  Zone  I  distinguished  14 
habitat  types,  five  of  which  are  distinct  Island  communities  (Erickson  et  al. 
1977).  The  structure  and  distribution  of  these  communities  Is  expressed  In 
Tables  1-1  and  1-2.  While  a  few  sample  transects  were  performed  during  this 
study,  the  extent  was  calculated  from  air  photos  and  the  tabulation  somewhat 
underestimates  the  extent  of  the  macrophyl lous  vine  and  shrub  and  the 
broad  leaf  tree  over  shrub  habitats,  which  are  frequently  distributed  only  as 
thin  lines  along  talus  slopes  and  at  the  bases  of  outcrops.  While  the  acreage 
of  all  but  the  shrub-steppe  habitat  Is  small,  some  of  the  smaller,  lusher 
habitats  support  disproportionately  largo  wildlife  communities,  and  nearly  all 
of  The  dominant  species  of  the  smaller  habitats  are  Important  nutritional 
and/or  technological  elements  In  the  ethnographical ly  recorded  resource  base. 
The  habitats  dominated  by  coniferous  trees  are  outliers  of  the  forest  zones  to 
the  north,  and  the  broad  leaf  trees  and  shrubs  form  larger  mosaics  at  higher 
altitudes  in  Zone  MR,  MIR  and  IV.  While  the  character  of  Zone  ML  Is  much 
like  that  of  Zone  I,  the  basaltic  Mthosols  of  the  steep  slopes  support 
considerably  less  sagebrush,  and  disproportionately  large  communities  of  such 
root  crops  as  balsamroot  (Balsamorhlza  saggltata).  bItter-root  tLewlsla 
redlvlva),  and  lomatiums  (Lomatium  spp.).  While  no  formal  baseline  studies 
have  been  performed,  during  a  reconnaissance  in  the  spring  of  1980  Dr. 

Stenholm  counted  over  400  false  onion  fBrodlaea  douglasi D.  40  wild  carrot 
(Lomatium  macrocarpum),  and  240  chocolate  tips  (Lomatium  dissectum)  In  a 
community  covering  0.2  hectares  In  Zone  ML. 

The  seven  physiographic  zones,  with  their  characteristic  landforms, 
soils,  hydrology,  and  solar  orientation,  when  Intersected  by  the  ten 
vegetation  habitat  types,  form  a  complex  structure.  It  Is  by  reference  to 
this  structure  that  the  relatively  more  mobile  faunal  communities  may  be 
located,  and  It  Is  against  the  combined  pattern  that  a  hunting-gathering 
system  of  any  type  Is  structured.  Time  Is  a  third  dimension  In  the  system — 
short,  medium,  and  long  frequency  cycles  of  temperature  and  effective  moisture 
affect  the  structure  of  the  vegetation  communities  and,  either  directly  or 
Indirectly,  the  faunal  communities. 


’A.VLmMBjeMMJJlMWIMI  WJMUmi  -jium  ..^rf  T'l-mi 


17 


Table  l-i.  Diversity  of  habitat  types  In  Zone  I  of  the  study 
region  (from  Erickson  et  al.  1977;  Table  7:2). 


Habitat  Type 

Symbol 

Number  of  Species 

Percent 

annual 

herbs 

Trees 

Shrubs 

Herbs 

species 

Shrub'Steppe 

(ss) 

0 

13 

44 

16 

57 

Rock 

(RR) 

0 

9 

23 

17 

32 

Rockland 

(RL) 

0 

13 

27 

26 

40 

Coniferous  tree 
over  shrub  layer 

(CS) 

I 

7 

5 

20 

13 

Coniferous  forest 

(CF) 

2 

14 

68 

21 

84 

fiacrophy )  lous  vine 
and  shrub  layer 

(MV) 

0 

14 

26 

15 

40 

Broadleaf  trees 
over  shrub  layer 

(BS) 

5 

16 

40 

30 

61 

Ri par i an 

(RP) 

1 

6 

29 

24 

36 

Hixed  coniferous  and 
broadleaf  tree 
over  shrub  layer 

(CB) 

5 

14 

34 

20 

53 

Buckley  Bar 

(86) 

2 

9 

35 

26 

46 

Short  Island 

(IS) 

1 

4 

18 

17 

23 

Goose  Island 

(IS) 

0 

4 

17 

35 

21 

Park  Island 

(IS) 

0 

8 

19 

26 

27 

Lone  Pine  Island 

(IS) 

1 

5 

16 

25 

22 

CLIMATE  AND  ENVIRONMENTAL  CYCLES 

The  climate  of  the  area  is  seml-arld,  characterized  by  hot,  dry  summers 
and  cold,  somewhat  molster  winters.  Complete  weather  data  are  not  recorded  at 
Grand  (k}ulee  Dam,  Chief  Joseph  Dam,  Nespelem,  DIsautel,  or  Republic,  and 
documentary  sources  vary  on  reported  average  temperatures  and  precipitation 
for  the  region.  Erickson  et  al.  report  summer  mid-day  temperatures  averaging 
from  83®F  (28"C)  to  94°F  (34 “O,  winter  temperatures  from  40''F  to  (4.4‘'C)  to 
47®F  (8.3®C),  and  annual  precipitation  averaging  9.6  Inches  (24.4  cm) 

(1977:9).  Mean  annual  precipitation  recorded  at  Nespelem,  according  to  Bureau 
of  Indian  Affairs  (BIA)  records  and  National  Oceanographic  and  Atmospheric 
Administration  (NOAA)  summary  reports.  Is  13.7  Inches  (34.8  cm).  We  presume 
that  precipitation  Increases  three  Inches  (7.5  cm)  or  so  for  every  2,000  feet 
(600  m)  or  elevation  from  Zone  I  through  Zone  IV,  and  that  winter  temperatures 
decrease  with  elevation.  The  general  climatic  profile  of  the  area  compared  to 
the  humid  temperate  profile  of  Europe  and  the  northeastern  United  States,  Is 
presented  In  Figure  1-6.  Indices  of  evaporation,  relative  humidity,  and 
effective  temperature  are  not  available  at  this  time. 


Figure  1-6.  Temperature-moisture  cllmatograph  compiled 
from  mean  monthly  temperatures  at  Grand  Coulee  Dam  and 
mean  monthly  precipitation  at  Nespelem.  European  optimum 
profile  from  Odum  (1971). 

Short-term  Cycles 


Three  kinds  of  climatic  cycles  are  Important  In  the  study  of  hunter- 
gatherer  systems.  Annual  cycles  presumably  have  the  greatest  effect  on 
demography  and  scheduling  and  location  of  subsistence  activities.  Mean 
monthly  temperatures  and  precipitation  are  shown  In  Figure  1-7  and  snowfall 
and  accumulation  are  shown  in  Figure  1-8.  While  standing  crop  analyses  have 
not  been  performed,  either  In  general  or  by  season,  we  assume  that 
productivity  of  deciduous  vegetation  varies  directly  with  the  temperature 
cycle  and  with  rainfall.  Informal  reconnaissance  suggests  first  sprouting 
toward  the  latter  part  of  March  In  Zone  I,  flowering  In  mid  to  late  April, 
fruit  bearing  from  mid  June  through  August,  depending  upon  species  and  year, 
seed  availability  from  late  June  through  September,  and  leaf  loss  from 
November  through  December.  There  Is  an  apparent  two  to  four  week  retardation 
of  the  vegetation  cycle  progressively  from  Zone  1  through  Zone  IV.  In  dry 
years,  the  more  mesic  conditions  In  Zones  1 1 IR  and  IV  protect  against  late 
summer  drought,  but  first  frosts,  presumably,  come  earlier  than  In  Zone  I.  I 
all,  there  are  four  months  of  very  low  productivity  (mid  November  to  mid 


March)  except  for  habitats  with  coniferous  trees  and  non-declduous  sages 
(principally  Artemisia  spp.). 

Mid-length  Cycles 

While  seasonal  cycles.  In  conjunction  with  geographic  dispersal  of 
physical  and  biological  resources,  are  Important  factors  In  hunter-gatherer 
subsistence-settlement  strategies,  cycles  with  lengths  from  one  to  roughly  100 
years  (encompassing  Information  pathways  of  one  to  three  overlapping 
generations)  should  have  an  Important  bearing  on  the  diversification  of  the 
resource  base.  Niche  width,  we  suggest.  Is  as  much  a  function  of  these 
cycles,  as  it  Is  a  function  of  population  cycling  and  carrying  capacity  (cf. 
Christenson  1980).  Cycles  of  resource  depletion  which  recur  frequently  enough 
within  the  effective  Information  pathway  to  be  recognized  and  remembered 
should  result  In  the  broadening  of  the  resource  base  and,  depending  upon  the 
temporal-spatial  distribution  of  exploited  resources,  may  result  In  the  under 
utilization  of  some  resources  responsive  to  scale  (I.e.,  those  In  which  cost 
decreases  with  population  or  man-hours  at  task). 

In  a  preliminary  search  for  such  middle  range  cycling,  precipitation  data 
for  65  years  (1915-1980)  were  obtained  from  the  BIA  at  Nespelem,  Washington. 

A  plot  of  the  mean  annual  precipitation  Is  presented  In  Figure  1-9.  A  series 
of  correlation  analyses  were  run  on  the  annual  and  monthly  data.  The  most  to 
be  said  from  the  pattern  Is  that  the  probabilities  are  very  good  that  a  year 
of  higher  than  average  rainfall  will  be  followed  Immediately  by  one  or  two  of 
below  average  rainfall.  Since  the  vegetation  In  seml-arid  regions  Is 
extremely  responsive  to  small  changes  in  rainfall,  this  suggests  considerable 
variability  from  year  to  year  in  the  productivity  of  floral  as  well  as  faunal 
resources.  The  deviation  from  monthly  mean  precipitation  is  particularly 
telling  (Figure  1-10).  As  the  two  graphs  suggest,  the  greatest  deviations 
from  average  monthly  precipitation  occur  In  February,  May- June,  and  November- 
December.  Precipitation  in  February  Is  a  determining  factor  In  the  overall 
availability  of  annuals  and  the  productivity  of  perennials,  and  precipitation 
In  May-June  affects  longevity  during  summer  months.  By  affecting  the  degree 
of  ground  cover,  precipitation  and  temperature  Indirectly  affect  the  condition 
of  local  spawning  beds  and  consequently  fish  harvests  In  subsequent  years. 
Precipitation  In  November-December,  In  conjunction  with  temperature,  affects 
browse  In  Zone  I,  and  thus  the  migration  of  cervids  from  Zones  III  and  IV  to 
Zone  I  for  winter  shelter  (this  Is  discussed  further  below).  Given  a  climatic 
regime  similar  to  the  one  at  present,  one  would  expect  either  extremely  low 
aggregate  size  and  regional  population  density  of  human  communities,  or  (1) 
considerable  diversification  of  the  resource  base,  and  (2)  seasonally  secure 
resources  such  as  lichen,  pine  cambium,  cattail  (Typha  latifollal  and  other 
forest  and  swamp  products  having  a  disproportionate  weight  in  determining 
winter  settlement  locations. 

Moderate  cycles  of  depletion  and  recovery  with  lengths  of  one  or  two 
centuries  are  unlikely  to  be  anticipated  and  probably  result  in 
archaeological ly  undetectable  shifts  In  use  scheduling  rather  than  In  radical 
systemic  alterations.  On  the  other  hand,  abrupt  events  occurring  this 
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Infrequently  may  result  In  quick  population  losses  and  slow  recoveries, 
accounting  for  "hiatuses"  In  certain  periods  In  local  chronologies  compared  to 
the  same  periods  In  other  regions  (e.g..  Chance  and  Chance  1977). 

Long-tera  Cycles 

From  the  standpoint  of  system  change,  slow  but  cumulatively  radical 
changes  In  environment  over  many  centuries  are  Important  to  document. 

PaleocI Imatic  and  paleoenvironmental  studies  applicable  to  the  Plateau  In 
general  and  to  the  study  area  In  paricular  are  mainly  based  upon  cave 
sediments  and  pollen  analyses.  It  Is  generally  postulated  that  there  have 
been  four  shifts  In  climate  from  molster-cooler  to  warmer-drier  conditions 
during  the  last  12,000  years.  The  Immediate  post-glad  at  I on  conditions  were 
cooler  and  molster  than  at  present,  with  a  peak  around  9000  B.P.  (Swanson  and 
Muto  1975)  and  minor  fluctuations  In  this  mode  up  to  about  8000  B.P.  A  cycle 
of  warmer-drier  conditions,  often  referred  to  as  the  "A1 tl therma I ,"  was 
Initiated  by  a  brief  cold  episode  followed  by  an  abrupt  warming  trend  between 
8000  and  7000  B.P.  (Rice  1972),  which  peaked  between  7150  and  5800  B.P. 
(Swanson  and  Muto  1975).  This  was  followed.  In  turn,  by  cooler  and  molster 
conditions  between  roughly  4500  and  3000  BP.,  although  the  data  from 
different  localities  suggest  different  scheduling  of  episodes.  Rice  (1972) 
and  Swanson  and  Muto  (1975)  suggest  two  cooling  periods  In  the  last  5,000 
years,  separated  by  a  brief  warming  trend  somewhere  around  5000±  B.P.,  while 
Dal  an  (see  Goose  Lake  report,  this  volume)  characterizes  the  entire  period 
from  4000  B.P.  to  present  as  cooler  and  molster  (Figure  1-11). 

More  Important  than  regional  fluctuations  In  climate  Is  the  effect  of 
general  climatic  shifts  on  the  vegetatlonal  structure  of  the  specific  study 
area.  Pollen  cores  from  lakes  In  the  study  region  were  analyzed  to 
investigate  these  shifts.  The  preliminary  results  from  the  Goose  Lake  core 
have  Important  Implications  (Dalan,  this  volume).  Correlation  of  the  Goose 
Lake  core  with  others  In  the  Plateau  region  suggests  climatic  trends  roughly 
comparable  to  those  of  other  areas  (see  Figure  3-4).  While  the  pollen  diagram 
suggests  a  significant  retreat  of  the  pine  forest  during  the  Alt  I therma I,  14), 
the  profiles  of  other  arboreal  and  nonarboreal  species  suggest  no  significant 
qua  I Itatl ve  change  In  the  m Icro-hab Itat  types  since  the  end  of  the  post¬ 
glacial  pine-spruce  parkland  regime  after  approximately  10,000  B.P. 

These  preliminary  results  suggest  that  the  main  effect  of  the  Altithermal 
In  the  study  area  was  the  expansion  and  contraction  of  vegetation  communities. 
The  P Inus  forest  In  Zone  MIR  was  replaced  with  grass  or  shrubb-steppe  regime. 
The  broadleaf  tree  over  shrub  and  macrophy I lous  vine  and  shrub  habitats, 
associated  with  draws,  canyons,  and  talus  slopes  (characterized  by  Alnus. 

Betu la.  Popu lus.  Island  stands  of  PInus  and  Pseudotsuga  over  Artemisia. 
Sarcobatus.  and  Rosaceae  with  forbes  such  as  Umbe 1 1 1  ferae  and  Er logonum) 
continued  much  as  at  present,  although  the  coverage  and  productivity  of  these 
habitat  types  should  have  been  somewhat  reduced  In  Zones  1  and  M. 

While  a  number  of  factors  must  be  considered  In  the  interpretation  of 
pollen  cores  (Butzer  1971:247),  the  general  results  are  not  Inconsistent  with 
the  results  of  soils  analysis  from  19  sites  In  Zone  1  (Crozler  1980  and 


.■■A- 

^ ■ 
A 


^  I 


27 


personal  communication).  Soils  and  matrices  examined  In  floodplain  and  fan 
deposits  suggest  no  radical  change  of  environment  In  the  last  6»000  years. 
Nevertheless,  the  mId-Holocene  retreat  of  the  pine  forest  from  Zone  MIR  to 
Zone  IV,  and  a  reduction  of  microhabitats  In  Zones  I  and  II  would  have  altered 
the  habitats  of  large  game  animals  and  may  have  reduced  carrying  capacity 
overall.  At  the  very  least,  the  geographic  separation  of  resources  would  have 
been  greater  than  at  present. 

FAUNA 

Wildlife  In  the  area  has  suffered  a  number  of  severe  Impacts  from 
Euroamerican  settlement  Including  the  eradication  from  the  sample  area  of 
antelope  (Anti locarpa  americana).  mountain  sheep  (Qvis  canadensis),  elk 
(Cervus  elaphus).  anadromous  fish,  wolf  (Canis  lupus),  and  river  mussels 
(Margarltifera  falcata).  and  great  reduction  In  the  variety  of  fur  bearing 
animals,  birds  and  amphibians.  Nevertheless,  the  wildlife  populations  here 
have  been  less  severely  affected  than  In  most  areas  of  the  United  States. 
Baseline  wildlife  studies  in  the  area  have  concentrated  mainly  upon  deer  and 
fish.  For  economic  modeling,  such  attributes  as  season  of  availability, 
weight  of  resource  Individuals,  available  biomass,  carrying  capacity,  and 
aggregate  1 1  me/s  I ze/ location  are  Important  considerations. 


Although  the  results  of  contemporary  fish  studies  may  have  little  direct 
bearing  on  prehistoric  resources  In  the  study  area,  some  historical  data 
relevant  to  the  availability  of  anadromous  fish  In  the  Columbia  River  system 
do  exist  (Craig  and  Hacker  1940;  Bureau  of  Reclamation  1947,  1976;  Fulton 
1968,  1970;  Fish  Commission  of  Oregon,  and  Washington  Department  of  Fisheries 
1971;  USACE  1975;  Chaney  and  Perry  1976;  Carl,  Clemens,  and  Lindsey  1977; 
Erickson  1980).  Species  of  major  economic  Interest  which  were  either  resident 
or  passed  through  the  study  area  prior  to  the  construction  of  Chief  Joseph 
Dam,  include  resident  trout  ( Sa I  mo  spp.),  sucker  (Catostomus  spp.),  whitetish 
(Prosoplum  w 1 1 1 1 amson I ) .  steel  head  iL.  gairdnerl).  sturgeon  (Ac Ipgpser 
transmontanus).  and  the  salmons  —  chi  nook  (king)  (Qncorhynchus  tschawytscha). 
silver  (coho)  (Q,.  k Isutch).  chum  (dog)  (2,.  keta).  and  lesser  numbers  of 
sockeye  (2,.  nerka).  While  the  time  of  runs  has  changed  since  the  damming 
of  the  Columbia  River,  run  times  relevant  to  pre-contact  periods  are  suggested 
by  Ray  (1932)  as  shown  In  Table  1-3. 

Average  weight,  biomass,  and  densities  of  the  resident  fishes  cannot  be 
ascertained  from  available  fisheries  studies  of  the  present  Rufus  Woods 
Reservoir,  nor  can  we  directly  quantify  the  changing  availability  or  density 
of  the  various  runs  over  a  six  month  period.  We  can,  however,  estimate  the 
minimum  number  of  fish  available  from  records  of  annual  Columbia  River  fish 
catches.  The  Corps  of  Engineers  (USACE  1975)  follows  the  Bureau  of 
Reclamation  (1947)  in  estimating  an  annual  salmon  biomass  of  18,000,000  pounds 
(8,165,000  kg)  and  estimates  that  lOf  would  have  been  available  In  the  study 
area  before  Euroamerican  settlement.  The  five-year  average  annual  catch  of 


28 


Table  1-3.  Seasonal  availability  of  Columbia  River  fish  In  the  study  region 


CoBBon  Nm* 

Latin  NoBe 

TIbb  of  Run 

Height  (Ibe) 

Trout 

SelBO  epp. 

Reel dent 

— 

Suckor 

ga.UttMlM«  aPP. 

Reel dent 

— 

Vhltoflih 

ProeopluB  wlUlwmwi 

Reel dent 

— 

Steal hood 

Sitpo  fltlrdnfrl 

March  to  July 

sa 

Sturgeon 

Aclponeer  treneBontenue 

Auguet? 

— 

Chi  nook 

ftic.prhynpilta  techewvteohe 

Lete  Nay  to  July‘S 

26^ '3 

Silver  (coho) 

g,.  kleutch 

Lete  Aug.  to  Lete  Nov.^ 

loa 

ChuB  (dog] 

g,  Juite 

Lete  Aug.  to  Lete  Nov.^ 

11® 

Sockoye 

J2,  nerke 

June  to  Sept. 

3.5-6.02 

1.  Ray  1S32 

2.  Carl  at  al.  1B77 

3.  Buraau  of  RaolaMtIon  1976 


Table  1-4.  Average  annual  catch  of  Columbia  River  salmon  by 
5-year  periods,  1866-1940  (Bureau  of  Reclamation  1947,  reported 
In  Bureau  of  Reclamation  l976:Table  10). 


Per i od 

(Thousands  of  pounds) 

Total 

Ch i nook 

Bl  ueback 

Si  1 ver 

Chum 

Steelhead 

1866-70 

3.261* 

3,264 

1871-75 

11*. 31*8 

14.348 

1876-80 

25.021* 

25,024 

1881-85 

31.1*93 

31.493 

1886-90 

20.998 

20,998 

1891-95 

21*.  21*8 

2,371 

2.986^ 

841*^ 

3,662 

34,111 

1899-1900 

23.257 

1 .819 

3,330 

988*'^ 

2,104 

31.498 

1901-05 

28.91*1-*^ 

781* 

1.371*^ 

1 , 1 38-*^ 

604^ 

32,841 

1906-10 

23.282 

723 

2.93'* 

2,154 

623 

29,717 

1911-15 

26,982 

899 

3,1*72 

3.010 

1,899 

36,262 

1916-20 

30.1*37 

809 

'*,519 

3,476 

1,980 

41 ,221 

1921-25 

22,011* 

1.198 

6,237 

2,077 

2,393 

33,919 

1926-30 

20,326 

725 

5,995 

3,975 

2,885 

33,906 

1931-35 

18,192 

299 

'*,279 

1.158 

1,781 

25,709 

1936-1*0 

16, 181 

382^ 

1*.  190 

1.396 

1 ,908 

24,557 

^  Average  for  A  years.  There  are  no  pack  data  for  1901. 

2/ 

Average  of  A  years.  There  are  no  data  for  1891  and  1901. 

^  Figures  for  1893  and  1895  only. 

^  Figures  for  1399  and  1900  only. 

^  Excluding  Quinault  River  bluebacks  canned  on  Columbia  River. 


Chinook  alone  between  1661  and  1665,  however.  Is  almost  double  that  figure,  at 
31,493,000  pounds  (14,265,000  kg),  and  the  combined  annual  commercial  catch  of 
Chinook,  silver,  chum,  and  steel  head  during  the  period  1916-1920  averaged 
41,221,000  pounds  (16,696,000  kg)  (Table  1-4).  Moreover,  these  figures 
Include  only  the  commercial  catch  of  the  lower  100  miles  (62  km)  of  the 
Columbia  main  stem,  exclusive  of  white  and  Indian  commercial  and  sport 
fisheries  above  the  main  stem  and  of  open  ocean  fishing.  Chaney  and  Perry 
(1976)  estimate  that  5,0CJ,000  pounds  (2,266,000  kg)  of  spring  and  summer 
Chinook  entered  the  commercial  catch  yearly  from  the  area  above  the  present 
Grand  Coulee  Dam.  Thus  at  least  5,000,000  pounds  (2,268,000  kg)  of  chInook 
and  other  anadromous  species  passed  through  the  study  area  annually.  Adding 
this  figure  to  the  peak  production  figures  for  1916-1920,  we  estimate  that  at 
least  45,412,000  pounds  (20,599,000  kg)  of  fish  entered  the  Columbia  River 
annual iy. 

Whether  this  figure  Is  above,  below,  or  near  the  actual  carrying  capacity 
would  appear  to  be  Irrelevant  to  hunter-gatherer  economies.  Anadromous  fish 
stocks  of  the  Columbia  system  began  to  diminish  radically  only  after  loss  of 
spawning  beds  (due  to  slltatlon  with  Increased  erosion  and  runoff  due  to 
placer  mining,  logging,  and  farming)  and  the  combined  efforts  of  commercial 
and  sport  fishing  throughout  the  system  from  1866  to  1930  (Including  gill 
netting  at  the  mouth,  open  ocean  netting,  and  fish  wheels).  Increase  In  the 
Intensity  of  a  fishery  will  deplete  stocks  only  If  It  becomes  so  great  that  It 
reduces  the  spawning  escapement  to  below  the  level  providing  the  maximum 
yield,  and  It  appears  doubtful  that  within-river  fishing,  even  at  maximum 
intensity,  was  a  direct  cause  of  depletion  from  the  1930s  to  the  1950s  (Bureau 
of  Reclamation  1976:11-28). 

As  abundant  as  this  resource  apparently  was  before  white  settlement.  It 
does  not  appear  to  represent  a  potential  economy  of  scale,  one  whose  return 
varies  directly  with  Increasing  effort.  Rather  It  Is  dependent  upon 
technology.  The  reason  for  this  becomes  apparent  when  one  attempts  to 
estimate  the  density  and  aggregation  of  salmon  In  the  study  area.  Taking 
5,000,000  pounds  (2,268,000  kg)  as  a  mlnumum  biomass,  and  estimating  the 
average  weight  of  the  combined  species  available  at  17.1  pounds  (7.76  kg) 
(weight/number  of  commercial  fish  catches  —  Bureau  of  Reclamation  i976:Table 
12),  at  least  290,000  fish  passed  through  the  study  area  annually  during  the 
six  months  of  runs.  While  dally  as  well  as  weekly  and  monthly  numbers  passing 
any  one  point  along  the  river  would  have  varied  widely,  we  can  grossly 
approximate  the  average  density  by  dividing  the  annual  count  by  the  184  days 
In  the  fishing  season  (ca.  March-October),  obtaining  1,589.1  fish  per  day. 
Supposing  that  the  fish,  on  average,  travel  10  km  per  day,  and  that  the 
average  width  of  the  river  In  the  study  area  Is  0.1  km,  then  the  estimated 
density  of  fish  Is  1,589.1  fish  per  km2,  or  almost  16  fish  per  hectare,  an 
impressive  biomass  compared  to  that  of  most  habitats.  If  these  numbers  are 
anywhere  near  correct,  however,  only  about  65  fish  would  pass  any  one  point 
per  hour  across  the  width  of  the  river. 

Geographically,  the  anadromous  fish  are  restricted  to  Zone  1,  since  falls 
block  runs  up  Coyote  Creek,  the  Nespelem  River,  and  lesser  streams  In  the 
sample  area.  These  lateral  drainages  contain  trout  and  other  resident  fishes. 


as  do  the  lakes  in  Zone  III.  While  these  should  be  obtainable  at  any  season, 
the  biomass  and  cost-benefit  of  exploitation  have  yet  to  be  determined.  The 
anadromous  fish  in  Zone  I  represent  a  rich  and  secure  resource  for  the  five  or 
so  months  of  heavy  runs,  but  without  gill  nets  and  seines  to  effectively 
exploit  the  main  channel  of  the  river  at  the  wide  reaches,  high  productivity 
would  be  limited  by  the  availability  of  rapids,  channel  constrictions,  falls, 
and  entrances  to  shallow  feeder  streams.  Although  the  carrying  capacity  Is 
unlikely  ever  to  have  been  approached,  the  return- for-ef feet  margin  should 
vary  inversely  with  Increasing  human  population  at  high  density  points  along 
the  river.  Hypothetically,  since  anadromous  fish  are  available  in  quantity 
only  half  the  year,  the  proportion  of  fish  in  a  foraging  subsistence  base 
could  not  much  exceed  0.5,  while  the  proportion  In  a  collecting  system  with 
effective  techniques  of  harvesting,  preservation,  and  storage  could  approach 
1.0  with  low  regional  population  and  low  aggregation  (the  important  question 
of  the  nutrient  profile  of  dried  fish  aside).  Such  a  collecting  system  would 
be  sedentary,  with  loci  of  habitation  clustered  at  good  fishing  spots  along 
the  river.  Whether  due  to  nutritional  Inadequacies  of  a  diet  consisting 
primarily  of  fish,  or  to  diminishing  cost-benefit  margins  of  fishing  In 
response  to  population  pressure,  any  significant  exploitation  of  vegetable  or 
land  mammal  resources  would  necessitate  conversion  to  a  central-based  system. 

Artiodactyls 

The  biomass,  distribution,  and  carrying  capacity  of  artiodactyls  Is  an 
Important  consideration  In  modeling  human  subsistence  patterns.  While  deer, 
elk,  antelope,  mountain  sheep,  and.  Infrequently,  bison  are  known  to  have  been 
exploited  In  the  study  area  archaeological  I y  (Lyman  1978),  only  mule  deer 
(Odocol  leus  hemlonusi  are  common  today.  The  relative  abundance  of  deer  and 
other  mammal  species  Is  shown  In  Table  1-5.  As  of  1974-75,  431  mule  deer  were 
estimated  to  Inhabit  the  study  area.  Of  these,  12$  were  resident  In  Zone  I 
and  88$  wintered  in  Zones  I  and  II,  migrating  to  the  uplands  in  spring 
(Erickson  et  al.  1977:4).  The  reproductive  success  of  the  herd  was  estimated 
at  33$,  and  the  late  fall  profile  consisted  of  12$  bucks,  65$  does,  and  23$ 
fawns.  The  0.23  recruitment  rate  and  low  reproductive  success  would  suggest  a 
herd  approaching  subsistence  density  (Smith  1975:24)  despite  a  long  hunting 
season  on  the  Colville  Reservation.  Contributing  factors,  doubtless,  are  loss 
of  winter  habitat  in  Zone  I  and  apparent  competition  with  cattle  In  some 
habitats  (Erickson  et  al.  1977:221). 

The  question  of  herd  density  and  aggregation  size  Is  complex,  for  these 
vary  with  respect  to  season,  zone.  Intrazonal  geography,  and  habitat  type.  It 
should  be  recognized  that  Erickson  et  al.  used  both  direct  observation  and 
calculation  from  pellet  group  data  to  estimate  herd  densities,  and  the  results 
are  often  In  conflict.  Secondly,  their  primary  area  of  concern  was  Zone  I, 
and  they  employed  only  pellet  group  sampling  along  tracts  In  Zone  MIR  as  a 
control.  The  average  number  of  deer  observed  per  survey  declined  from  15.8  In 
August  to  1.0  In  December,  but  climbed  from  60.0  In  January  to  a  peak  of  151.7 
in  February,  dropped  to  45.0  in  March,  and  dwindled  In  11.5  In  June  (Erickson 
et  al.  1977:179).  The  observations,  unfortunately,  were  not  converted  to 


Table  1-5.  Relative  abundance  and  seasonal  status  of  mammal 


species  Identified  In  Zone  I  of  the  study  region  (from 
Erickson  et  al.  1977:Table  8.2). 


Resident 

Species 

Seasonal  i  ty^ 

Common  Name  | 

Sclent i f ic  Name 

abundance-* 

Yellow-billed  marmot 

(Marmota  fiaviventrii^ 

Common 

Resident 

Least  chipmunk 

^EuCamias  minStaus) 

Rare 

Resident 

Yellow  pine  chipmunk 

{£uCamias  amoenusj 

Rare 

Resident 

Northern  pocket  gopher 

(Thononys  talpoides) 

Common 

Resident 

Great  Basin  pocket  mouse 

(Perognathus  parvus) 

Abundant 

Resident 

Western  harvest  mouse 

(Reithrodontomys  megalotis) 

Rare 

Resident 

Bushy-tailed  wood  rat 

(Neotoma  cinerea) 

Common 

Resident 

Oeer  mouse 

(Peromyscus  maniculatus) 

Abundant 

Resident 

Sagebrush  meadow  mouse 

(Lagurus  curtatus) 

Common 

Resident 

Muskrat 

(Ondatra  zibethica) 

Rare 

Resident 

House  mouse 

(Mus  musculus) 

Rare 

Resident 

Montane  meadow  mouse 

(Nicrotus  loontanus) 

Common 

Resident 

Beaver 

(Castor  canadensis) 

Rare 

Resident 

Porcupine 

(Erethizon  dorsatua) 

Com  ion 

Resident 

Uhi te-tai led  hare 

(Lepus  toynsendii 

Rare 

Resident 

Nuttall  cottontail 

(Sylvilagus  nuttallii) 

Cornnon 

Res ident 

Shrew 

(Sorex  sp.; 

Rare 

Resident 

Coyote 

(Canis  latrans) 

Abundant 

Resident 

Black  bear 

(Ursus  americanus) 

Rare 

Visitor 

Raccoon 

(Procvon  lotor) 

Common 

Resident 

Wo  1  ve  r  i  ne 

(Gulo  luscus) 

Rare 

Vi  5 i tor 

Badger 

(Taxidea  taxus) 

Rd  re 

Res ident 

Striped  skunk 

^Mephitis  mef^itis) 

Rare 

Resident 

Bobcat 

(Lynx  rufus) 

Common 

Res i dent 

Mule  deer 

((^ocoileus  heaionus) 

Abundant 

Resident  L 
Local  migrant 

Whi te-ta i led  deer 

(Odocoileus  vicginian^s) 

Rare 

Local  migrant 

Moose 

(Alces  alces) 

Rare 

Vi  si  tor 

Bat 

(Myotis  sp.) 

Common 

Resident 

^ Abundance  rating;  Abundant  -  frequently  recorded;  Common  -  regularly  recorded 
in  low  abundance;  Rare  ■  infrequent  records. 

.2/seasonal i ty :  Resident  ■  year-iong  presence  in  study  area;  Local  Migrant  - 
seasonal  in-migrant;  Visitor  •  occasional  occurrence. 


densities.  Pellet  group  data  In  Zone  III,  however.  Indicates  high  densities 
In  both  late  summer/fal  1  (August  through  December)  and  winter  (January  through 
March)  with  a  radical  dropoff  In  spring/early  summer  (Apr I l-July).  Erickson 
et  al.  explain  the  discrepancy  In  the  fall  data  by  positing  avoidance  behavior 
due  to  the  hunting  season,  so  that  deer  defecated  but  were  not  seen,  so  to 
speak.  Considering  Just  pellet  counts,  however,  the  relative  densities  In 
Zones  I  and  MIR  for  the  three  seasons  appear  to  be  contradictory  (Table  1-6). 
The  high  density  In  Zone  I  MR  In  August-December  could  be  explained  by  a  low 
density  at  the  same  season  In  Zone  I.  If  this  Is  the  case,  herd  movements  and 
shifting  densities  are  fairly  clear.  Highest  densities  occur  In  Zone  I  and 
perhaps  In  protected  draws  and  canyons  In  Zone  II  during  the  winter,  most  of 
the  deer  having  been  driven  down  from  the  uplands  by  cold  and  snow 
accumulation.  January  to  March  Is  also  the  time  of  greatest  group  size. 

While  the  average  group  size  is  3.7  for  the  entire  year,  the  averages  climb 
from  2.0  In  December  to  a  peak  of  6.7  in  February.  While  the  herd  in  the 
study  area  Is  clearly  never  very  social,  the  greatest  density  and  aggregation 
certainly  occur  In  Zone  I  during  the  winter  months. 


Table  1-6.  Density  of  deer  per  km2  as  determined  from 
pellet  group  counts  (from  Erickson  et  al.  1977). 


Zone 

Season 

Aug -Dec 

Jan-Mar 

Apr-July 

Zone  IL 

6.2 

5.7 

0.7 

Zone  IIIR 

9.9 

2.5 

2.5 

Within  Zone  I  and  presumably  Zone  II  there  is  considerable  difference  In 
preferred  habitat.  While  the  greatest  percentages  of  deer  observed  or 
calculated  by  pellet  group  data  occur  In  the  sage-steppe  habitat  (SS),  this 
habitat  accounts  for  most  of  the  acreage  In  Zone  I.  When  calculated  as 
density  per  habitat  unit  area,  densities  are  considerably  higher  In  the 
microhabitats  other  than  shrub-steppe,  although  habitat  preferences  appear  to 
vary  by  season  (Figure  1-12).  Intrazonal  I y,  and  apparently  Independent  of 
habitat  preference,  over  80)^  of  the  deer  observed  were  sighted  on  the  south 
side  of  the  reservoir  (Zone  IL),  and  the  highest  densities  were  observed 
around  River  Miles  581,  567»  and  332,  though  here  again  density  varied  by 
season . 

While  biomass  Is  a  measure  of  total  amount  of  some  resource  In  unit 
numbers,  weights,  or  kilocalories  per  some  unit  of  space,  carrying  capacity  Is 
that  portion  which  can  be  subtracted  from  the  breeding  population  (or  seed 
population)  without  significantly  altering  the  total  biomass.  Carrying 
capacity  can  bo  considered  to  be  synonymous  with  recruitment,  the  number  of 
individuals  added  yearly  to  the  breeding  stock  after  the  Initial  subtractions 


of  Infant  mortality  (Smith  1975).  The  relation  of  recruitment  to  carrying 
capacity,  of  course,  depends  much  upon  how  the  breeding  population  Is  being 
predated,  but  we  can  use  this  concept  to  calculate  an  approximation  of  the 
potential  productive  yield  of  the  deer  herd  In  the  study  area  as  presently 
constituted.  The  wildlife  biologist  of  the  Colville  Confederated  Tribes 
suggests  that  average  bucks  weigh  90  kg  (live  weight),  does  68  kg,  and 
yearlings  1  kg.  Since  the  herd,  at  least  for  Zones  I,  II  and  perhaps  part  of 
Zone  III,  is  estimated  to  consist  of  431  members  and  the  recruitment  rate 
(percentage  of  yearling  fawns)  Is  about  20%,  the  carrying  capacity  Is  about  86 
deer.  Breaking  this  number  down  by  the  proportions  of  bucks,  does,  and 
yearlings,  and  multiplying  by  the  average  weights  of  each,  we  can  express  The 
carrying  capacity  as  5,550  kg  live  weight  of  deer.  While  dressed  weight  Is 
normally  considered  to  be  50<  of  live  weight,  this  proportion  depends  entirely 
upon  dietary  preference,  and  total  nutrient  content  probably  Is  as  high  as  75% 
If  Internal  organs,  marrow,  and  even  skin  are  consumed.  In  any  case.  If  the 
yield  Is  separated  Into  elements  (nut it Iona I  and  technological),  waste 

products  may  constitute  less  than  15%.  Live  weight,  then.  Is  a  fair 
approximation  of  the  value  of  the  resource  to  hunter -gatherer  populations. 

As  can  be  seen.  If  the  present  carrying  capacity  In  any  way 
approximates  that  In  the  prehistoric  past,  door  alone  could  not  account  for  a 
very  largo  proportion  of  the  diet  unless  the  population  were  relatively  small. 
As  far  as  artlodactyls  In  general  are  concerned,  we  must  add  to  this  figure 
the  biomass  of  antelope,  elk,  sheep,  and  the  occasional  bison.  Bison  (Bison 
blsfln)  are  thought  to  have  become  extinct  in  the  region  as  early  as  2000  BP. 
(Osborne  1953)  or  as  late  as  the  m Id-1 8th  century  (Schroedi  1973)  and  even 
before  their  extinction  apparently  could  not  have  been  plentiful  In  the 
Plateau  region  (Daubenmire  1970).  Ray  (1932)  suggests  that  antelope  were 
hunted  only  in  Zones  II  and  IIIL  In  the  study  area.  Antelope  and  deer  were 
not  usually  competitors  so  their  biomass  can  be  added  to  the  total.  Sources 
approximating  antelope  density,  weights,  and  behavior  In  an  analogous 
environment  have  not  as  yet  been  obtained.  Sheep  apparently  would  have  grazed 
the  Rock  (RK)  habitats  of  Zones  I  and  II,  and  would  have  competed  less  than 
cattle  with  deer.  The  only  major  competitor  to  sheep  would  have  been  elk  In 
Zones  I  NR  and  IV. 

While  the  biomass  of  each  species  might  be  approximated  by  recourse  to 
documented  studies  of  analogous  environments.  It  must  be  remembered  that  the 
Interaction  of  these  components  is  specific  to  a  particular  environment. 

The  principal  limiting  factor  In  the  study  area  Is  the  carrying  capacity  of 
winter  graze  and  browse  species  In  Zones  I  and  II.  While  the 
total  biomass  of  large  game  may  have  been  larger  before  European  settlement, 
all  factors  point  to  Zone  I  or  II  as  the  primary  winter  settlement  location 
for  hunter-gatherer  populations.  All  things  considered,  the  carrying 
capacity  for  all  artlodactyls  may  not  have  been  significantly  higher 
than  that  for  deer  today.  The  modern  environment  and  deer  population  probably 
are  within  the  range  of  fluctuation  over  the  last  5,000  years,  and  deer  could 
never  have  supported  a  very  large  group,  whether  wandering,  centra  I -based,  or 
sedentary. 
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■me  MODEL  AND  EXPECTATIONS 

The  Information  discussed  above  Is  summarized  roughly  by  the  time/space 
model  In  Figure  1-13*  a  qualitative  Impression  of  proportions  of  various 
resources  by  season  and  zone.  While  changing  proportions  can  be  expressed 
w  Ithin  a  resource  category,  proportions  between  categories  cannot  be  easily 
expressed  without  additional  sampling,  documentary  research,  and 
quantification.  Given  a  random  selection  of  herd  animals,  for  Instance,  the 
potential  annual  average  yield  of  deer  for  Zone  I  as  a  whole  If  predated  up  to 
capacity  at  present  levels  would  be  79.75  pounds/kmZ  live  weight,  which  Is 
little  more  than  one  average  animal  per  square  kilometer.  In  the  spring-early 
summer  season,  only  0.74  deer  per  square  kilometer,  or  47.8  kg  live  weight, 
can  be  extracted  without  seriously  depleting  the  resident  community.  In  fall 
and  winter  (or  If  the  pellet  group  counts  are  In  error,  only  In  winter)  the 
available  yield  per  square  kilometer  Increases  some  eight  times,  to 
approximately  400  kg  live  weight.  While  this  change  Is  expressed 
qualitatively  In  the  graph,  the  relative  proportion  of  deer  to  mussels  and 
fish  during  the  winter  months  In  Zone  I,  Is  not  yet  known,  nor  are  the 
relative  ease  of  predation  and  the  relative  nutritional  yield.  It  Is  merely 
assumed  here  that  deer  are  somewhat  higher  than  the  other  two  combined. 

A  further  assumption  Is  the  array  of  available  resources.  We 
concentrate  here  on  fish,  deer,  mussels,  spring  shoots,  roots,  berries, 
aquatic  plants,  and  a  category  called  "pine”  which  Includes  forest  products 
such  as  wood,  cambium,  pitch,  black  tree  lichen,  and  some  winter-available 
resources  like  bearberry  (Arctostaphylos  uva-ursl).  The  "pine”  category  Is 
treated  as  a  constant  throughout  the  year  except  In  January  and  February,  when 
the  snow  accumulation  would  Increase  effort  for  yield.  Altogether,  a  set  of 
three  resources  Is  available  year  round,  representing  a  security  base  for 
nutritional  and  technological  resources:  aquatic  plants  (rushes,  cattail), 
which  occur  In  greatest  quantities  In  Zone  MIL,  forest  products  In  Zone  MIR 
and  IV,  and  resident  fish  and  mussels  In  Zone  I.  The  spatial  disjunction  Is 
significant  but  varies  from  place  to  place  along  the  river.  Even  given  the 
variation,  however,  one  simply  cannot  get  to  all  three  sorts  of  resources 
without  considerable  travelling  and  transport  is  always  required  to  assemble 
a  1 1  three  I n  one  spot. 

Although  we  cannot  make  direct  abundance  comparisons  among  categories, 
the  model  of  the  spatial  and  temporal  distributions  of  Important  resources 
presented  in  Figure  1-13  does  give  us  a  basis  for  considering  the  nature  of 
hunter-gatherer  adaptations  possible  In  the  study  area. 

A  foraging  system  with  a  minimal  requirement  for  construction  materials 
and  no  storage  techniques  or  facilities  other  than  those  naturally  provided  by 
winter  temperatures,  could,  apparently,  adapt  to  the  study  area  under  the 
conditions  shown  In  Figure  1-13,  given  a  very  low  regional  and  aggregate 
population.  The  only  viable  settlement  location  In  winter  is  in  Zone  I  or  In 
the  lower  reaches  of  the  canyons  In  Zone  MR.  While  the  deer  density  would  be 
higher  In  Zone  I,  the  trip  distance  to  forest  products  (P)  would  be  Increased. 
If  even  a  few  bison  were  Involved  In  winter  biomass  In  Zone  I,  the  potential 
for  winter  habitation  In  Zone  I  would  be  Increased.  The  foraging  peoples 


RELATIVE  ABUNDANCE 


IIIL  IIL  I  HR  IIIR  IV 


-'Relative  Abundance:  1  =  Very  Low  2  =  Low;  3  =  Medium;  ^  =  High: 

5  =  Very  High. 

■^A  =  Aquatic  Plants;  B  =  Berry;  D  =  Deer;  F  =  Fish;  M  =  Mussel;  P  =  Pine; 

R  =  Root;  S  =  Shoot. 

Figure  1-13.  Hypothetical  time-space  distribution  for  avaii ability  of  selected 
subsistence  resources. 
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would  have  more  choices  after  winter.  In  March-AprII  the  deer  are  moving 
toward  the  uplands,  and  the  resources  in  Zone  1  are  at  their  lowest  ebb.  A 
movement  to  Zone  II  In  March-April,  when  the  roots  offer  their  greatest  yield. 
Is  Indicated,  although  a  simple  relocation  In  Zone  1  to  fresh  sources  of  fish 
and  mussels  and  the  few  available  roots  and  shoots  also  seems  possible.  The 
outputs  and  locations  for  each  of  the  latter  alternatives  are  distinct  and 
need  not  be  belabored  here.  Throughout  the  rest  of  the  year,  the  advantage  of 
the  riparian  habitat  In  Zone  I  Is  obvious;  from  the  standpoint  of  biomass  and 
predictability  of  location,  the  anadromous  fish  should  exert  a  strong  pull  In 
favor  of  Zone  I.  If  this  Is  the  case,  the  likelihood  of  any  "big  game" 
adaptation  seems  small. 

While  a  general  foraging  system  with  a  settlement  network  almost  wholly 
restricted  to  Zone  I  appears  to  be  possible,  the  question  of  population  levels 
and  resource  depletion  looms  large.  The  only  apparent  way  to  extend  the 
resource  base  beyond  modest  levels  would  be  to  provide  for  winter  storage  and 
to  split  community  effort  during  spring,  summer,  and  fall  to  take  advantage  of 
spatially  disjunct  resources.  We  would  expect,  then,  a  very  early  shift  In 
the  region  to  a  logistical  system,  with  an  attendant  increased  requirement  for 
wood  products  for  building  winter  dwellings,  fishing  platforms,  storage 
facilities,  drying  racks,  and  the  like  and  for  smoking  meat.  Increased  need 
of  wood  suggests  clustering  of  activity  loci  almost  entirely  within  the 
central  portion  of  the  study  area,  where  trip  distance  to  the  forests  in  Zones 
1 1 IR  and  IV  Is  minimized. 

A  sedentary  logistical  system  also  seems  a  possibility.  Such  a  system 
at  some  period  would  imply  hamlet-sized  habitation  sites  clustered  near 
rapids  or  other  fishing  spotes  and  few.  If  any,  secondary  logistical  camps 
outside  Zones  I  and  1 1.  Dependence  on  resources  other  than  fish,  however, 
would  require  greater  extension  into  upland  zones.  At  this  point,  the 
distinction  between  sedentary  and  centra  I -based  systems  becomes  one  of  degree. 
Whether  they  could  be  distinguished  from  one  another  remains  to  be  seen. 

ETHN06RAPHY  AM)  ACTiViTV  CHAIN  ANALYSIS 

We  begin  the  model  building  process  by  assuming  as  a  working  hypothesis 
the  truth  of  the  ethnographic  Information  about  cultural  activities  In  the 
study  area  In  historic  and  protoh I stor I c  times.  We  propose  to  follow  a 
primary  research  strategy  of  Inference  from  an  ethnographic  model  to  describe 
recent  prehistoric  systems,  and  a  course  of  progressive  modifications  of  that 
model  to  specify  earlier  system  states.  Activity  chain  analysis  provides  a 
method  for  organizing  and  assessing  Information  and  assembling  a  descriptive 
model  of  the  resource  base,  qualitative  material  outputs,  and  output 
locations.  These,  In  conjunction  with  recent  environmental  studies,  provide 
a  basis  for  estimating  the  resource  base  and  for  eventual  construction  of 
simulations  to  estimate  quantitative  material  outputs. 

The  advantage  of  working  In  a  region  where  hunter-gatherer  systems 
persisted  until  Euroamerican  contact  and  In  a  study  area  provided  with 
detailed  ethnographic  records  cannot  be  overstated.  The  flora  and  fauna  of 
any  region  are  so  diverse  that  there  Is  no  sure  way  to  decide  which  elements 
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were  critical  parts  of  the  prehistoric  resource  base.  The  choice  of  resource 
variables  could  be  evaluated  In  the  testing  phase  of  research.  Economic 
modeling,  however,  involves  so  many  assumptions  at  so  many  critical  Junctures 
that  one  cannot  be  certain  whether  a  fault  lies  simply  with  the  environmental 
parameters  employed  or  with  the  decision  model  Itself.  Moreover,  as  stated 
previously,  expectations  from  economic  models  tend  to  articulate  poorly  with 
actual  archaeological  observations.  While  working  with  ethnographic 
observations  presents  a  multitude  of  pitfalls,  accounts  of  residents  are  more 
likely  to  reflect  the  full  resource  potential  of  the  study  area  than  analogies 
to  distant  areas  argued  by  researchers  with  only  a  passing  and  urbane 
knowledge  of  the  environment.  In  the  following  pages  we  discuss  the  scope  and 
applicability  of  ethnographic  sources,  summarize  the  methods  of  activity  chain 
analysis,  and  present  examples  of  analyses  to  demonstrate  their  feasibility 
and  utl 1 Ity. 

ETHNOGRAPHY 

The  primary  ethnographic  sources  for  the  study  area  are  Ray's  (1932) 
study  of  the  Sanpoll  and  Nespelem — the  peoples  occupying  the  north  and  south 
of  the  Columbia  River  from  above  the  Spokane  River  west  to  the  Omak  Trench — 
and  Spier's  (1938)  study  of  the  Southern  Okanogan,  or  SI nkaletk"the  peoples 
occupying  the  Columbia  and  Okanogan  Rivers  west  of  the  Omak  Trench.  The 
ethnographies  were  intended  to  provide  the  best  possible  portrait  of 
aboriginal  life  before  the  changes  attendant  on  the  coming  of  the  horse,  the 
gun,  and  other  aspects  of  Euroamerican  culture.  The  volumes  follow  similar 
formats  and  Include  chapters  on  linguistics,  cultural  affiliation,  settlement, 
population  and  territory,  dally  and  yearly  patterns  of  activity,  social 
structure,  life  cycles,  mythology  and  ritual  behavior,  and  material  culture 
associated  with  subsistence  practices.  Regional  summaries,  ethnoh I  stories, 
and  eth nogeographies  (Telt  1930;  Spier  1936;  Ray  1936,  1945,  1975;  Lee  1967; 
Chance  1973;  Chalfant  1974;  Kennedy  and  Bouchard  1975;  Bouchard  and  Kennedy 
1979)  provide  useful  supplementary  Information.  Recent  ethnobotanles  of  the 
area  contain  botanical  Identifications  of  plants  used  for  food  and 
technological  purposes  as  well  as  additional  information  on  cultural 
activities  associated  with  their  collection  and  preparation  (Turner,  Bouchard, 
and  Kennedy  1977;  Turner  1978,  1979).  There  are  a  variety  of  historical 
documents  containing  useful  Information  (e.g.,  Thompson  1811;  Work  1823;  Warre 
and  Vavasour  1845;  Schoolcraft  1851;  Thwaltes  1905;  Ermatinger  1912;  Douglass 
1914;  Lewis  1925;  Cox  1957;  Glover  1962;  Merk  1968).  Of  particular  importance 
to  this  study  would  be  the  examination  of  Northwest  Fur  Company  and  Hudson's 
Bay  Company  records  for  weights  and  counts  of  hides,  meat,  and  other  economic 
products. 

As  Thomas  (1973:156)  points  out,  the  Information  contained  In  these 
primary  and  secondary  sources  Is  not,  for  the  most  part,  "facts"  about  the 
past.  While  some  field  observations  are  embedded  In  the  accounts,  Ray  and 
Spier  queried  Informants  about  llfeways  ostensibly  as  they  were  before 
contact  with  Euroamerican  culture.  The  ethnographic  narratives  are 
presented  in  the  "historical  present"  tense,  and  the  arrangement  of 
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information,  reconciliation  of  contradictions,  and  evaluation  of  credlbliity 
and  historical  accuracy  are  performed  behind  the  scenes.  Thus,  the 
ethnographic  records  constitute  an  historical  "hypothesis"  which  Is,  to  some 
extent,  archaeological ly  testable.  It  should  be  noted  that  our  purpose  here 
Is  not  to  test  either  the  acuity  of  the  ethnographers  or  the  veracity  of  the 
Informants.  There  are  sure  to  be  some  glaring  discrepancies  between  the 
ethnographic  model  and  archaeological  data,  even  for  the  protohlstor Ic  period. 
The  ethnographic  models  are  viewed  as  working  hypotheses  to  be  tested, 
modified,  and  retested  against  the  data  for  each  chronological  period.  In 
many  respects,  the  failures  of  the  model  are  more  Important  than  fulfilled 
expectations,  for  It  Is  by  successive  modifications  of  the  model  that 
descriptions  for  earlier  system  types  are  built. 

In  using  such  ethnographic  documents.  It  Is  Important  to  ask  whether 
the  assertions  of  the  Informants  relate  In  any  way  to  the  prehistoric 
context.  To  Investigate  this  question  we  can  graphically  display  the 
Information  pathways  of  Informants  In  relation  to  a  few  of  the  major  system 
variables  In  operation  during  the  historic  period  (Figure  1-14).  It  Is 
assumed  that  parents  (P),  grandparents  (PP),  and  great-grandparents  (PPP)  of 
Informants  were,  on  the  average,  about  30  years  old  at  the  birth  of  the  next 
generation;  the  first  ten  years  of  each  group's  lifespan  have  been  blocked 
out,  since  we  assume  that  little  reliable  Information  could  have  been  passed 
from  generation  to  generation  during  this  time.  A  variety  of  primary  and 
secondary  sources  estimate  Native  American  population  levels  during  the 
protohlstor I c  period  (Bouchard  and  Kennedy  1979),  and  the  estimates  are 
variable.  We  have  chosen  to  use  Lee's  (1%7)  estimates  for  the  "Colville"  and 
Ray's  (1932)  estimates  for  the  Sanpoi l-Nespelem  as  being  typical  of  these 
data.  Although  they  differ  In  absolute  numbers,  and  rate  of  change,  these 
estimates  clearly  show  a  relationship  between  depopulation  and  disease 
epidemics  In  the  late  eighteenth  and  middle  nineteenth  centuries.  The 
population  curve  for  fur-bearing  mammals  Is  purely  conjectural,  but  we  know 
that  they  were  close  to  extinction  by  the  1830s.  We  can  also  assume  that 
mountain  sheep,  antelope,  and  elk  probably  disappeared  from  the  area  during 
this  time.  The  plot  of  average  annual  chi  nook  salmon  catch  Indicates  a  cycle 
of  depletion  and  recovery  from  about  1890  to  1930.  Radical  depletion 
apparently  occurred  only  after  the  1930s. 

Just  how  old  are  the  traditions  passed  on  to  the  informants?  One 
Indication,  perhaps.  Is  that  while  the  use  of  stone  tools  Is  often  mentioned 
In  the  literature,  none  of  the  Informants  recall  anything  of  their 
manufacture;  yet  metal  tools  could  not  have  replaced  the  traditional 
materials  much  before  the  late  eighteenth  century,  and  the  shift  to  metal 
was  more  likely  to  have  occurred  during  the  period  of  the  fur  trade.  Much 
of  the  Information  gathered  by  the  ethnographers,  then,  evidently  refers  to 
the  actual  experience  of  the  Informants  themselves  or  to  the  experiences  of 
parents  and  grandparents  during  the  period  from  1830  to  1890.  The  oldest 
Informants,  and  the  parents  of  the  younger  Informants,  would  recall  a  time 
before  placer  mining,  sheep  and  cattle  grazing,  logging,  and  the 
Euroamerican  fishery.  Vegetable  resources  would  virtually  have  been 
unchanged,  and  the  biomass  of  anadromous  fish,  given  the  drop  in  native 
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population,  might  have  been  somewhat  higher  than  in  earlier  centuries,  but 
some  species  of  mammals  should  have  been  depleted.  One  might  expect, 
therefore,  a  high  proportion  of  fish  In  the  diet,  a  lower  proportion  of 
vegetable  foods,  and  a  very  low  proportion  of  deer.  While  neither  Ray  nor 
Spier  and  associates  could  make  quantitative  assessments,  their  estimates  of 
the  proportions  of  fish,  game  and  vegetable  foods  are  Informative. 

Hunting  definitely  took  a  second  place  as  compared  to  fishing  as  an 
economically  important  activity.  Game  was  perhaps  roughly  equivalent, 
quantitatively,  to  roots  and  berries  In  the  diet  of  the  group  (Ray 
1932:77). 

It  is  difficult  at  this  late  date  to  estimate  the  proportions  used  of 
different  foods.  There  was  variation  from  band  to  band,  from  family  to 
family,  and  from  year  to  year.  Some  of  the  families,  spending  much  time 
at  the  fishing  rounds,  would  take  enough  salmon  to  last  almost  the  year 
around,  and  the  few  who  stayed  In  the  hills  subsisted  very  largely  on 
deer.  To  Judge  from  the  mention  of  foods  In  tales  and  anecdotes,  I 
should  estimate  that  approximately  equal  thirds  were  used  of  game,  of 
fish,  and  vegetable  foods,  but  close  questioning  brings  up  the  vegetable 
quota  to  one-half.  Undoubtedly  the  Indians  preferred  fish  and  game  to 
the  latter,  and  particularly  deer  meat.  Probably  more  salmon  was  eaten 
than  deer  meat.  Small  game  and  smaller  fish  played  a  very  minor  role, 
and  none  were  preserved  but  suckers. 

Ch  1 1  ow  I  St  Jim  stated  that  some  twenty  sa  I  mon  were  stored  In  a  single  tu  I  e 
sack.  Each  fami ly  had  about  ten  sacks  of  these  and  as  many  of  deer  meat. 
About  equal  amounts  of  deer  and  salmon  were  used.  All  these  sacks 
containing  a  family's  winter  food  supply  made  a  pile  six  feet  tall. 

Johnnie  stated  that  fresh  deer  meat  was  preferred  to  all  other  food.  The 
Southern  Okanogan  ate  four  or  five  times  as  much  salmon  as  game  during 
the  year.  The  Colville  took  enough  salmon,  largely  at  Kettle  Falls,  to 
last  them  the  year  around,  but  few  others  did  (Spier  1938:12). 

While  Spier  suggests  that  the  diet  Included  greater  amounts  of 
vegetable  foods  than  either  fish  or  deer,  Ray  suggests  more  salmon  than 
vegetable  foods  or  deer  (and  equal  proportions  of  the  latter).  These 
estimated  proportions  of  vegetable  products  in  the  economy  run  somewhat 
counter  to  general  archaeological  opinion  about  the  reliance  on  fish,  and 
the  reported  proportions  of  deer  to  fish  and  deer  to  vegetable  foods  seem 
considerably  higher  than  expected  and  may  reflect  both  the  low  population 
levels  and  an  extensive  hunting  territory  opened  up  by  use  of  the  horse.  All 
told,  the  suggestion  Is  one  of  considerable  local  variability  In  diet  and 
(except  for  little  mention  of  antelope,  elk,  or  mountain  sheep)  no  evidence  of 
a  devastated  environment. 


ACTIVITY  CHAIN  ANALYSIS 


While  Schlffer  has  drawn  on  earlier  sources  (e.g.,  Krause  and  Thorne 
1971)  In  the  development  of  the  methodology  of  behavioral  chain  analysis, 
his  Is  certainly  the  most  detailed,  accessible,  and  archaeological ly 
relevant  formulation  (1975,  1976:49-54).  An  activity  chain  Is  a  type  of 
transformation  model  used  here  to  systematize  narratively  organized 
ethnographic  Information.  The  focus  of  the  analysis  Is  on  activity,  which 
we  follow  Schlffer  In  defining  as,  "the  Interaction  between  at  least  one 
energy  source  and  one  cultural  element"  (1976:45).  An  act  I  v  I  ty  chain  is  the 
sequence  of  activities  In  which  an  element  (artifact  or  actor)  participates 
within  the  systemic  context.  It  models  the  pathway  from  system  operation  to 
archaeological  output.  Outputs  and  output  locatons  are  test  Implications  of 
the  ethnographic  hypothesis.  The  chain  models  may  be  expressed  either  as 
tables  or  as  flow  models,  the  former  best  suited  to  working  from  the  raw 
ethnographic  Information  and  the  latter  best  suited  to  expressing  output 
clusters,  modeling  pathway  Intersections,  and  organizing  variables  for 
possible  simulation  modeling. 

The  cultural  system  being  modeled  Is  a  continuous  cycling  of  human 
actions  with  respect  to  units  of  space  and  time,  closed  with  respect  to  the 
pattern  of  repetitive  activities,  and  open  with  respect  to  Inputs  of  energy 
and  materials  and  outputs  of  transformed  materials.  While  the  entire 
network  of  activity  pathways  Is  closed.  It  must  be  broken  Into  linear 
segments  for  didactic  purposes  and  for  analytic  convenience.  In  the 
following  pages  we  present,  as  examples,  four  sets  of  analytic  sequences  — 
hunting,  plant  utilization,  fishing  and  llthic  manufacture  (Tables  1-7  through 
1-12). 

The  form  of  these  tables  requires  some  discussion.  Each  table 
represents  an  activity  sequence.  Each  row  Is  a  segment  of  that  sequence, 
and  columns  represent  components  of  segments.  The  first  component  describes 
an  action,  or  suite  of  actions,  normally  expressed  by  a  verb  and  an  object 
acted  upon  (e.g.,  "shoot  deer").  Descriptors  such  as  "travel"  group  a 
potentially  Immense  number  of  actions,  only  a  few  of  which  are  liable  to 
have  left  recoverable  outputs.  Others,  such  as  "erect  mat  hut,"  summarize 
separate  and  distinct  activity  chains,  analyzed  In  detail  elsewhere,  which 
Intersect  the  main  sequence.  The  components  location,  time,  and  energy 
sources  specify  the  physiographic  zone  In  which  each  action  takes  place,  the 
associated  habitat  types,  the  season  and/or  duration  of  the  action,  and  the 
actors.  At  this  point,  our  analysis  departs  significantly  from  Schiffer's 
example  (l976:Flgure  4.4).  Our  component  conjoined  elements  Includes  all 
artifacts,  other  than  the  object  acted  upon,  which  ore  Involved  In  the  action 
described.  Schiffer's  category  "Intersections"  Is  omitted.  Our  component 
outputs  does  not  Include  artifacts  such  as  non-charred  wood  chips  which  are 
not  likely  to  have  survived,  given  soil  conditions  In  the  study  area.  It 
does,  however.  Include  broken  or  abandoned  tools,  which  only  occasionally 
result  from  a  given  action.  We  have  not  attempted  to  deal  here  with  questions 
of  refuse  transport,  use  life,  curatlon  behavior,  recycling,  or  lateral  cycling. 
These  must  be  dealt  with  later  In  analysis.  The  final  component  activity 


Table  1-7,  con+'d. 


i 


•SMI 


Table  1-7#  cont’d* 


LOCATION 

TINE 

EXTCHOeO  TRIP  (cent. ) 

XONC 

NAN/rar 

Store  (pit)  [}]. 

Terrace, 
/one  j. 

Hov.-Narch 

Store  ( log  house)  ( 1  ] . 

1 s 1  and , 

Zone  j. 

IS. 

Hov . -Harch 

Store  (talus  cache  or 
"rock  shelter")  ()] . 

Talus  sloo« 
Zone  ; . 

RK. 

Nov . -Karch, 

Prepare  and  eat  dfod 

tRoast  meat  ( 1 ,  3l 

Terraca. 

Zone  j. 

Nov. -March. 

tftel 1  meat  [ 1 ,  )] . 

Terrace. 
Zone  7. 

Nov. •March. 

L._ 

tHake  peeunican  (1,  3|. 

Terrace, 
Zona  t. 

Hov, •Hareh. 

Eat  dried  meat. 

Terrace. 
Zone  7. 

_  1 

Hov. -March 

CONJOUte#  CLIHENTS 


I  Split,  fl«l  roch\.  tiavel 

()] 


|l«rge  (Oil  Oppression  (802), 
spilt,  <1«t  roclis  (806). 


IF  1  rc'CrpcSed  rock  (8(0, 
burnt  soil  (8l0),  cbprrcd 


burnt  soil  (BlOl,  cKprrrd 
■•ooO  (700,  furmod  I  F  led 
cobbles  (JOO,  tberry  seeds 
(70li).  t'ooi  f'^e<jt»nts  (70)) 


REFERENCES; 

[1]  Ray  1932. 

[2]  Ray  iS^iS- 

[3]  Spier  1938. 
[1(]  Turner  et  a  1 , 
[5]  Turner  1978. 
[7[  Turner  1979- 


and  oestle  or  7  rocks  (O).  (H7>  iikpienents 

deer  te'iOM  |1.  )1.  berries 

m _ 

S«rv,no  iMts.  •coohirsd  bds*  iroken/ebendoried  • 
ket.  ;<o»oder<  ©r  horn  spoon,  (S7)) 

7st>dro  seruiAd  Stick. 


HABITAT  TYPES: 


Storage  area 
near  oinier 
vl I lage . 
Hearth,  wintei 
vl 1 lage 


Hearth .  wl nt  t 
vi I lage 


tCkrel  I  ‘ng, 
■.inter  vi  I  lege 


I s land 
Riparian 
Shrub  Steppe 

Macrophyl lous  Vine  and  Shrub 

Rockland 

Rock 

Broadleaf  Tree  Over  Shrub 
Coniferous  and  Broadleaf 
Tree  Over  Shrub 
Coniferous  Tree  Over  Shrub 
Coniferous  Forest 


KEY;  t  =  "sometimes" 

0  =  Output  number  (see  Appendix  1  for  complete  list  of  outputs). 
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Table  1-8,  cont'd. 


OCER  HUNTING 

DAY  TRIP  (continued) 

LOCATION 

TINC 

ENCRCY  SOURCES 

COHJOlNIO  CltNCNTS 

OUTPUTS 

ACTIVITY  AREA 

HDBl 

■jH 

■ 

Nov.'Ner.  , 
as  desired 
end  avail* 
able. 

m 

Chopping,  pounding  iapie* 

•rohen/abandoned  chopping 
(104),  pounding  (113)  ieple* 
ments,  long  bone  splinters 
(b04).  lithic  debliage  (199) 

Hearth  area, 
winter  vi I lage. 

m 

■ 

Cutting,  chopping,  pourtd'ng, 
•edging  ImplaMantS,  •IIIom 
poles  (l),  lashing  material . 

Iroben/abendoned  cutting 
(101) ,  chopping  { 104) . 
pounding  (US),  wedging  (117! 
lepleamnts,  Uthic  debitage 
(199).  post  molds  (804). 

Drying  area, 
winter  vi 1 lage. 

Cut  Met  into  thin 
strips,  spread  meet  and 
bones  on  reck  [ I] . 

Terrace 

2ont  I. 

No«-Har. , 

able. 

3*4  MCMMn  of 
hunt <09  Group  (l| 

Cutting  impiemMtS. 

•roban/abendoned  cutting 
(IDI)  implements. 

Drying  area, 
winter  vi 1 lage- 

9 

■ 

H 

H 

Willow  fll  or  other  non* 
resinous  fuel  such  as  alder 
(5l. 

large,  rectangular  araa  of 
burnt  sell  (ElO)  and  clwrred 
Moed,  not  pine  or  juniper 
(702).  i  fire-cracked  reck 
(Sll). 

Drying  rack, 
drying  araa, 
wintar  vlt laga. 

_ 

Istrip  bits  of  dry  meet 
|f  ram  bones  { 1  ]  . 

l 

gm 

Nov-nar. , 

as  meat 

dries . 

3*4  uomn  of 

Sunt iOG  group  (l| 

Scraping  ImpleMents. 

Iroken/abendoned  scraping 
(104)  leplaments,  lithic 
debitaga  (199). 

■■■ 

rerreca. 

Zone  { . 

IS.  CO.  CT. 
if 

Nov . ‘Nar . . 
as  meat  is 
eaten  or 
dried. 

7*4  man  of  hunt* 
Ing  group. 

Niece  of  old  twle  eat  {!]. 

•ones  (401). 

bona  dapes 1 1 
arep  (In  irpas 

(M).  noar 
wintar  vl 1 laga- 

m 

unDiiiiii 

m 

REFERENCES: 

HABITAT 

TYPES: 

[1] 

Ray  1932. 

IS 

= 

Island 

[2] 

Ray  1945. 

RP 

s 

Riparian 

[3] 

Spier  1 

1938. 

SS 

= 

Shrub  Steppe 

[4] 

Turner 

et  al  . 

1977. 

HV 

= 

Macrophyl lous  Vine  and  Shrub 

[5] 

Turner 

1978. 

RL 

s 

Rockland 

[7] 

Turner 

1979. 

RK 

= 

Rock 

BS 

= 

Broadleaf  Tree  Over  Shrub 

CB 

= 

Coniferous  and  Broadleaf 

Tree  Over  Shrub 

CS 

= 

Coniferous  Tree  Over  Shrub 

CF 

s 

Coniferous  Forest 

KEY:  t  =  "sometimes" 

0  =  Output  number  (see  Appendix  1  for  complete  list  of  outputs). 
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Table  1-9.  Activity  chain  model  for  Sanpol l-Nespelem  skin  dressing  (see 
bottom  of  table  for  key). 


Cut  I04  tU  of  aspon  bfOM  with  tS,  Cl 

(7]  S'6"  in  diowtor.  straan. 

Zona  /. 

Icval  upper  end  [7]  and  Draw  or 

strip  bark  (!].  terrace, 

Zone  t. 

Soak  skin  (i],  Strean  or 

lake. 

Zone  /. 


Ilury  brains  of  one  or  Terrace. 
t«o  deer  t1 ] ■  Zone  /. 


Soak  skin  [l|.  Terrace. 

iZone 


ITaisc  bide  dry  (I].  (Terrace, 
Zone  t. 


Stretch  skin  (1 ] . 


I  fires  ( 1 ) .  iTerraea, 
IZone  / 


Scrape  skin  ( 1 ) , 


Itreci  iripod  over  pit  iTerraca, 
11).  Zone  r. 


Iltitid  fire  in  pit  [1].  iTerrecc, 
(Zone 


Sea  one  or  more  skins  Terrace, 
lopethcr  over  tripod  Zone  /. 

(t). 

Smoke  hides  to  aater  Terrace. 


riNC  CNCHT  SOUACCS 


(7]  7  Men  of  familyOl. 


17)  T  »ten  of  fanllvl}). 


Ev.*nar.  1  Women  of  family 
}  days  (t). 

1. 


CMJOIMO  ClCtCWTS 


Chopping,  aedging,  pownding  Iroken/abandonad  cheppir 

implements  (meui  and  chisal  (Ibk).  aedging  (117), 

(7|).  pounding  (IIS)  inplameni 


Iirokan/abandonad  chopping 
{l»4)  ie^lement. 


>cks  to  hold  skin  flat  (1). 


feeled  aspan  (71  log  placed  troken/abandemed  scraping 
at  angle  ageinst  tree  (l],  (lOi)  Inplement , 
scraping  implamani  (curvad 
bona  (I)). 


Skin  drats  >hg 
araa.  nintar 


Wov.-Har.,  (women  of  femily 
J-3  dayslO  to.  fire. 


|ltev.*nar.,  (women  of  family 
|l2*b3  hoursUll,  fire- 


i.-kar.  (l*!  aemen  of 

femily  (Ij. 


|.•Nar.  (women  of  family 

(1). 


>.«fter.  (women  pf  family 

10. 


eov.'har.  Women  of  family 
severe!  (I).  fire- 
hours  (Ij- 

Sov-'ISar.  itamen  of  family 

m 


(•Mer.  (women  of  family 

ho. 


I  Nov. -her.  Women  of  family 

10. 


Closed  basket  (l|.  digging 
implement. 

LPrge  basket  10  Several 
gallons  of  «>arn  water  (l}, 
partly  decayed  dear  brains 

_ 

I  Tree,  one  or  IHO  sticks  (I] 


Small  depression  (tO))  (7’t 
inches  deep  [  0)  . 


peraping  frame  fl).  buckskin 
Ithong  (l|.  piercing  Implement 
(0 


fuel,  scraping  implement 
(hefted  Slone  scraper  ©f 
granite  schist  f I)) r 

digging  Implemant- 


fihopping.  cutting  implement, 
lashing  mater iai - 


fuel  (rotten  pine  or  cedar 
(l|)  (Z  iuniper  or  wIM^ 

(71). 


(piercing  implement,  thread. 


trokan/abandoned  pitreing 
(107)  impiament,  post  molds 

(aok). _ 

Charrtd  wood  (701),  burnt 
soil  (610),  i  firfcracked 
rock  (til). 


Small  depression  (t03)(ca. 

I  ft  in  diem.,  ).$  ft  deep 

HI). _ 

Iroken/abandoned  chopping 
(1C  ).  tutting  (101) 


Charred  wood  <77l). 


grokan/abandoned  piercing 
Implement  (107) - 


Skin  dressing 
area,  ninter 
vM  lage. 

Skin  dressing 
erea.  uintar 


(kin  dressing 
erea,  wmter 
vl  I  lage. 

Soi  I  depress  I  or 
sk  I  n  dress  I ng 
eree.  wirier 


Table  1-10.  Activity  chain  model  for  Sanpol l-Nespelem  root  digging  (see 
bottom  of  table  for  key). 


for  root  dig'iinq 
njkt/rcp«ir  noccASint, 
««rry  ^nd  gathf*- 
baskets,  storage  bags, 
sleeping  robes,  digging 

sticks _ 

Pack  digging  st 'cks, 
fire  drills,  baskets , 
ikais,  bags,  sleeping 
robes,  tools ,  t  dried 
neat  or  f  I  sk  I  I  ]  . 

T  rave  I  f  ran  spr i ng 
village  to  root  digging 
areas  [I], 


Pig  root*. 

Plan  n««t  dav' 
local  inn  [ I ] , 


.Dig  secondary  roots 
I  lorrer  yield,  lOMVr 
tuality,  e  g.,  Srodama 
i'/ugiaxj  i  . 
f'ansporc  roofs  (ran 


13). _ 

tSeat  lo  lot 


LOCATION 

IONS 

HAatTAT 

Terrace. 

Tone  ; . 

Terrace, 
lone  Z . 

Terrace, 
lone  ;  to 
Tone  ru 
(and  :f/L?) 
111. 

Tone  f/L. 
(/7/L7). 

Hear  KK.  Iti..  t 

»s.  ca.  1 

Tone  rzL 
(l/fL?). 

Itear  rk,  Rl  .  i 

55.  ca.  r 

lone  rri 
l/ffL?). 

lone  t:i 
(f//L?). 

RK.  RL. 

lone  ;/L 
Iff/lTl . 

bk.  *L.  55. 

:s.  cr.  as. 
ti,  kv. 
swamps . 

lone  f/L 
1J//L7) 

/  lone  ;/l 
ln/L7) 

Near  Rk, 

at.  as.  ca. 

Zone  ;/L 
(Iirv.1). 

tear  RK. 
tl.  85.  CR 

TIM 

CNCRCr  SOUACCS 

1 

CONJOlHtft  CLCMENTS 

Late  March. 

Women  of  vi 1  lege 

putting,  piercing,  abrading, 
pressure  flaking  •mpiemcnts. 
tHtee<f.  basketr>  materials, 
patches,  sticks  of  .rormood 
pr  mockorange  (11- 

Early  Apr i 1 

Women  of  vi 1 lage. 

tumpline  111. 

! 

Early  April. 

Women  of  vi 1  lege 
in  groups  of  b*$ 
families  eack  (ll; 

Pack  as  above,  canoe. 

April -key. 
)0*b0  days 

SS  often  as 
secessary. 

b-tO  women  ^ 
root  digging 
igroup. 

^oles.  mats  (ll.  cutting, 
ckopping.  wedging,  pounding 
irnolemcnts.  tasking  material- 

tpr  i  l-kay , 
rack  even* 
Ing  (ll  for 
)0*b0  days. 

Leader,  otker 
l<om«n  of  root 
Idlgglno  group  ( 1 ) . 

kpr 1 I.Nay . 

belly  et 

for 

50*b0  days 

ru. 

Individuel  women 
pf  root  digging 
croup  (■]■ 

bigging  sticks  (1,  )|.  small 
Lathering  basket  ()),  large 
parrying  basket  ()],  cutting 
ievlcrnants- 

bpril-Hey. 

IS  supplies 

h-IO  women  of 
root  diggirig  group 

Rigging  Sticks  (I.  )1 ,  smalt 
gathering  baskets  ()j.  large 

Rroken/ abandoned  cutting  (101,  Spring  village. 
102}.  piercing  (107),  abrad* 

•ng  (lib),  pressure  flaking 


Iroken/abandoncd  cutting  (iOO, 
ibopplng  (lOb).  tvedging  (117) 
tounding  (115)  ll>•^•«ents, 

I • tkic  debi tage  (199) > 


tpri1>nay,  ■•10  women  of 
IS  'oot  digging 
jonven  Sent  .  jroup. 

tpril*Mav.  Individual  women 
lack  jf  root  digging 


;arrying  baskets  cutting  099) 

iaolements. 

lagging  Sticks,  small  gatker*  troken/abaridoned  Cutting  (lOO 
ng  baskets,  large  carrying  implenenis.  litkic  debitage 
laskets.  cutting  inviements.  099). 

ligging  sticks,  small  gatker* 
ing  basket,  large  carrying 
aasket  of  roots,  cutting 
fflplement ■ 

rule  ‘mat  01  .  ^ 


Itrokerv/abandoned  pounding 
(}  lb)  Implement . 


I  Cutting  (  lODpiSPerscd. 

>ie  debitage  preferred  fields. 


T 


rjr/rl 


Table  1-10,  cont'd 


un4rie4  r<^t 
C.  idnctioi* 
roc^rpam  Ij) 


T(M(  CNCKCT  SOUK($ 


Store  dried  roots  (pit) 
(31. 


||||||■■|||||■  I 


REFERENCES: 

[1]  Ray  1932. 

[2]  Ray  19^5. 

[3]  Spier  1938. 

[4]  Turner  et  al 

[5]  Turner  1978. 
[7]  Turner  1979- 


HABITAT  TYPES: 


KEY:  i  =  "sometimes' 


Island 
Riparian 
Shrub  Steppe 

Macrophy 1 lous  Vine  and  Shrub 

Rockland 

Rock 

Broadleaf  Tree  Over  Shrub 
Coniferous  and  Broadleaf 
Tree  Over  Shrub 
Coniferous  Forest 
Coniferous  Tree  Over  Shrub 


0  =  Output  numbers  (see  Appendix  I  for  complete  list  of  outputs). 


Table  1-11,  cont'd. 


FISH  INC 

LOCATION 

ZOUt  \  HABITAT 

TIME 

CHCACr  SOURCES 

CONJOINtO  ClCntHTS 

OLlTF.ITS 

ACTIVITY  AREA 

Store  (talus  cache  or 
"rock  shelter")  (j) . 

Talus  slope 
2onc  7 . 

RK 

Novenber  • 

karch . 

Tule  mats  7 

Talus  depression  (60‘). 

Storage  area  near 
wi nter  « i M  age  . 

Prepare  and  eat  drred 
Pish. 

t  Boi  1  [1]  . 

Terrace, 
Tone  7. 

Hid  Oct.  - 
spring  (I). 

Homen  of  fae>i  ly 
(•1.  fire. 

Fuel,  cooking  basket,  rocks, 
cutting  Implements,  wooden 
:ongs.  mater.  T  roots. 

'  berries  !lj.  t  seeds  T 

Fish  bones  IbOb)  ,  root  (70)). 
seed  (705).  berry  (70A}remains 
fire-cracked  rock  (8ll), 
burnt  soil  (filO),  charred 
wood  remains  (701), 

;  unmodified  cobbles  (}0)). 

Hea  r  t  h , 

winter  vi 1 lage 

Hake  peel  lean  (!]. 

Terrace, 
Tone  7. 

Hid  Oct .  • 
spring  (l). 

Women  of  faeii  1  y . 

Oriding  implements  (mortar 
and  pestle  or  two  rocks  M)), 
•erries.  sunflower  meal, 
fat  HI. 

Broken/abandoned  grinding 
implements  ( 1 1 J) . 

t  Dwe  1 1  i  ng , 
winter  vl 1 lage. 

Cat  fish. 

Terrace, 
Tone  7. 

Hid  ftet.  • 
spring, 
i  dally. 

All  family 
members. 

iarying  mats,  t  basket, 

1  wooden  or  horn  spoon, 

*  Sharp  serving  stick  (1). 

Fish  bones  (606),  broken/ 
abandoned  horn  spoon  (57))- 

Near  hearth, 
winter  vi  1 lage 

Deposit  bones  [ 1 ] . 

Terrace. 
Tone  7. 

Hid  Oct.  • 

spring, 
t  daily. 

Hen  of  femi ly. 

Riece  of  tule  met .  , 

_ 

F i sn  bones  (606) . 

Bone  depot  1 tory 
(trees  [!))  near 
winter  vl 1 (age. 

REFERENCES: 

[1]  Ray  1932, 

[2]  Ray 

[3]  Spier  1938. 
[^4]  Turner  et  al 
[5]  Turner  1978. 
[7]  Turner  1979- 


HABITAT  TYPES: 


I s land 
Riparian 
Shrub  Steppe 

Macrophy 1 lous  Vine  and  Shrub 

Rockland 

Rock 

Broad  leaf  Tree  Over  Shrub 
Coniferous  and  Broadleaf 
Tree  Over  Shrub 
Coniferous  Tree  Over  Shrub 
Coniferous  Forest 


KEY:  t  =  "sometimes" 

()  =  Output  numbers  (see  Appendix  I  for  complete  list  of  outputs) 


Table  1-12.  Activity  chain  model  for  Sanpol l-Nespelem  flaked 
stone  tool  manufacture  (see  bottom  of  table  for  key). 


Table  1-12#  cont*d* 


I  FLAKED  STONE  TOOL 
Inahufacture  (cont.) 


|tap4(r'(oe(t  TiJ ■ 


Transport  raw  fNitcri«l». 
p«rtly  Forined  and  for«a< 
objactf,  fquarryits 
tools  it  torn  6ca<l<  ct"v 
itram  quarry  camp. 

•from  trade  camp  to 
sunmar  or  wl  ntcr  v  i  I  laqe 
^ache  (source)  raw 
materials,  tools. 


LOCATION 

lONt 

KARirAr 

ilont  l/L. 
i/n. 

BS.  Cl 

•Zone  T.XfR 
•Zone  til, 

zm. 

iZene  J.jrt 
ilona  til. 
nil. 

tlon*  t.ltt. 
72onc  77L, 
till. 

is.  CB 

tZone  l, 
tZone  m. 

tin. 

B9.  Cf 

(Zone  /,/fR 
•Zone  III, 

nil. 

BS.  CB 

I  One  or  more  men  jAercusslon  flahloq  implt- 
or  Momcn.  jments.  tanvil  (1.6]. 


ISpr  inq-fal  UOne  or  more  • 


Spr Inq'fal iJOne  or  < 


•roAen/abandooed  percustiort 
flaking  implements  (119).  bro¬ 
ken  (406)  or  e)thausted  (411) 
cores,  blanks  (412),  broken 
formed  objects  (4l))(2i,  us¬ 
able  (103)  and  flamed  (304) 
chunks,  prepared  cores  (40l), 
broken/abandoned  anvil  (121), 
secondary  decortication  (403) 
and  tertiary  (409)  flakes, 
^bipolar  flakes,  broken/aban- 
■doned  abrading  implement  (116] 
Hthic  debitage  (199)  K  3, 

\n 


tOeach  outcroo, 
^manufacturing 
area,  beach  camp 
tquarry,  ^manu- 
facturing  area, 
quarry  camp  (or 
root,  hunt  camp) 
ttra^  camp, 
^manufacturing 
area,  winter  or 
SMMmr  village. 

I  (Dear  source 

'U  ?J). 


Percussion  flaking  imple¬ 
ments.  tanvil.  pressure 
flaking  implements  (pointed 
bone.  i«Qd,  copper  objects 
(6|) .  leather  pM 


Percussion  flaking  and  pres¬ 
sure  flaking  implements, 
abrading  stone  |6},  leather 
pad  (6) . 


Chopping,  pounding,  wedgirvg, 
scraping  implements  (picks, 
hammers,  wedges,  billets, 
tcrepers  (I,  2|.) 


Iroken/abandoned  percussion  tOeach  outcrop, 
(119)  and  pressure  (120)  tmanufacturing 
flaking,  abrading  (Il6)  Im-  area,  beach  camp, 
plaments,  anvil  (I2I),  usable  iquarry.  tmamu* 
(303)  and  flawed  (304)  chunks,  factur ing  area, 
cores  (40l),  broken  (406)  and  quarry  camp  (or 
eahausted  (411)  corev  bipolar  root,  hunt  camp), 
(409),  tertiary  (404),  and  Imanufacturlng 
pressure  (409)  flakes,  loo)  area,  winter  or 
blanks  (412).  whole  (407)  and  summer  village, 
broken  (413)  formed  objects, 

llthic  debitage  (199)- _ _ 

Broken/abandoned  abrading  tBeach  outcrop. 
(116).  percussion  flaeing  irsartufactur  ing 
(119).  pressure  flakirtg  (I20)  area,  beach  catv. 
Implements,  bruken/abaridoned  tquarry,  tmanu* 
anvil  (121),  whole  (407)  and  facturing  area, 
broken  (413)  formed  objects,  quarry  camp  (or 
pressure  flakes  (409),  lilhic  root,  hunt  camp), 
debitage  (199).  ^manufacturing 


Whole  chopping  (I04).  pound-  .Quarry,  *quari 

ing  (119).  wedging  (III),  camp.  2sumner  c 

scraping  (106)  impimnents.  winter  village. 

mnount  fire-riacked  Hearth,  travel 

rock  (811).  burnt  soil  (SlQ).  camp, 
cherred  wood  (701 )  . 


I^rapinn  T I OTT  wrdq inn  (' IB>  .  1 

|nercuS^■on  flaVinii  - 

anvil  (*'*).  ,,)hbies 
|(  301 ),  (J~9.  C  'xnks  (t[)  | 


Table  1-12,  cont*d. 


IFLAKID  STONE  TOOL 
NANUFACTURE  (cont.) 


TaI  quArry  cA«pJ  rAM 
RiAtArlAls,  MnufACtur- 
Inq  tooii. 


UgA.tAl  MiAttr  vt I • 
Ia9a)  rAw  iMCAr i aIs , 
partly  forapd  And 
foriwd  objACts,  Mnu- 
fACturIng  tools. 


ItReducc  to  FInAl  da- 
sired  shApe. 


LOCATION 

tom 

MAMtTAT 

tZena  I, Ilk 
22ona  I/L, 
I/IL. 

SS.  IS.  C«. 
cs. 

2ona  I. 

SS,  OS.  CO 

t2ona  I.IIH 
22one  IJL. 

iin. 

SS.  0$.  CO, 

cs 

^2ona  I, 
t2ona  IIL, 
im. 

COHJOIMO  ELEMNTS 


MSoIa  abrading  (M6).  parcus’  nanufaciuring 
sloA  (119)  and  pratsura  (120)  area,  baach  caev, 
flaking  laplaaants.  anvils  tManufacturing 

{121),  uiwodlfiad  cobbtas  Araa,  quarry  (or 

(JOI).  nadulas  002).  and  root,  hunt)  caap. 

usable  chunks  (303). 

darn  ebjatts,  foraad  and  un-  SManufacturlng 
foroad  (100).  unaediflad  cob'  area,  siMar 
bias  (301).  nodulas  (302).  vi I laga.^Ninu- 
usabla  chunks  (303).  praparad  facturing  araa, 
cores  (kOi),  percussion  uintar  village, 

flakes  (k08),  tool  blanks 
(k12),  whole  fpraad  objects 
(b07). _ _ 


Ffra*crackad  rock  (flil), 
burnt  soli  (IIO),  charr^ 
uood  (701),  heat  spalled  (414) 
ind  erased  (415)  cores  (401) 
(bCK) ,  blanks  (412),  whole 

(407)  and  broken  (41))  fonsad 
pbjacts,  percussion  flakes 

(408) .  and  chunks  (304)  [1,5] 
Irokan/abandonad  percussion 


xHaartK,  beach 
caaip,  thaarth 
quarry  (or  root, 
iHtni)  caaip, 
^hearth  staaaar 
yl I laga,  thaarth 
uinter  vl I laga. 


Percussion  and  pressure  Irokan/abandonad  percussion  Thanufacturing 

flaking  tavlanants.  leather  (119)  and  pressure  (120)  area,  beach  caap, 
pad  flaking  Is^leMncs.  abrading  tnanufacturing 

tapIsMant  (II&),  exhausted  araa,  quarry  (or 
cores  (411).  tertiary  (404)  root,  hunt)  caap. 
riakas  (hardhataser,  soft'  tisanufacturlng 

bsaawr),  pressure  flakes  (409  area,  suanar  vil* 
broken  fomed  objects  (413),  laga.teMnufaC’ 

lithic  dabitaga  (I99)(l.  4,  turlng  area, 

I,  9l.  winter  village. 


REFERENCES: 
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[I*]  Sharrock  1966- 

[5]  Crabtree  and  Butler  1964. 
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HABITAT  TYPES: 


I s land 

Riparian 

Shrub  Steppe 

Macrophy 1 lous  Vine  and 

Shrub 

Rockland 

Rock 

Broadleaf  Tree  Over  Shrub 
Coniferous  and  Broadleaf 
Tree  Over  Shrub 
Coniferous  Tree  Over  Shrub 
Coniferous  Forest 


KEY:  +  =  "sometimes" 

()  =  Output  number  (see  Appendix  1  for  complete  list  of  outputs). 


area,  refers  to  a  locus  of  activity  defined  by  a  cluster  of  material  outputs. 
Activity  areas  may  be  usefully  defined  at  a  variety  of  scales.  We  have 
assigned  a  few  outputs  to  very  specific  activity  loci  described  by 
ethnographers  (e.g.,  "hearth  area"  or  "earth  oven"),  but  most  are  assigned  to 
more  general  activity  areas  such  as  "root  drying  area"  or  "butchering  area." 
Given  present  Information,  a  few  others  can  only  be  assigned  to  more  Inclusive 
units  such  as  "quarry  camp"  at  this  time.  The  term  "dispersed,"  sometimes 
followed  by  a  physiographic  zone  or  habitat  type  designation.  Is  used  to 
describe  output  scatters  of  very  low  density. 

For  the  sake  of  compactness,  several  symbols  and  abbreviations  are  used 
both  In  Tables  1-7  to  1-12  and  In  accompanying  flow  charts  (Figures  1-15  and 
1-16).  Alternative  or  hypothetically  Infrequent  actions,  objects,  locations, 
times,  conjoined  elements,  and  activity  areas  are  marked  by  the  symbol  (*), 
which  may  be  read  "sometimes."  This  symbol  is  not  generally  used  In  the 
outputs  component,  however,  since  it  is  assumed  from  the  beginning  that  the 
listed  artifacts  are  possible  outputs;  they  do  not  necessar 1 1 y  occur  each  time 
the  action  Is  perfomed.  Habitat  type  abbreviations  follow  Erickson  et  al. 
(1977).  Bracketed  numbers  (e.g.,  Ql]  signify  references.  Entries  not 
followed  by  a  reference  are  Inferential  (following  Schiffer  1976).  The  most 
questionable  references  are  followed  by  a  question  mark.  Numbers  In 
parentheses  refer  to  the  list  of  expected  outputs  (Appendix  1).  Location  Is 
Inferred  either  from  a  combination  of  ethnographic  Information  and  the 
environmental  data  discussed  In  previous  sections  or  from  environmental  data 
a  I one . 

Each  segment,  then,  constitutes  a  complex  sentence.  For  Instance,  the 
seventh  segment  of  Table  1-7,  which  begins  with  the  activity  "shoot  deer,"  may 
be  read  as  follows:  "as  the  opportunity  arises  during  an  extended  trip 
occurring  between  November  and  March,  two  or  three  men  of  the  hunting  group, 
at  the  head  of  a  draw  associated  with  habitat  types  "broad leaf  tree  over 
shrub"  or  "coniferous  and  broad  leaf  tree  over  shrub"  In  either  Zone  III  or 
Zone  IV,  sometimes  wearing  snowshoes  and  with  bows  and  arrows,  shoot  deer, 
occasionally  resulting  In  the  dispersed  deposition  of  lost  and  broken 
projectile  points."  A  series  of  such  segments  constitutes  one  loop  In  the 
continuing  cycle  of  the  hunter-gatherer  subsistence-settlement  system  as 
hypothesized  In  the  ethnographies  and  Implies  specific  clusters  of  outputs  In 
association  with  other  clusters,  which  often  are  assigned  to  specific 
physiographic  zones  and  habitat  types. 

The  tabular  form  of  activity  chain  analysis  Is  merely  a  series  of 
primitive  equations  or  logical  relations  of  the  form,  "In  conditions  C,  (or 
given  stipulations  S),  If  hypothesis  H,  then  test  implication  T."  The 
components  of  the  equations  may  be  reformulated  in  a  number  of  ways.  For 
guiding  artifact  analysis,  the  archaeological  Implications  (i.e.,  the  outputs 
of  artifacts  and  features)  may  be  summarized  by  location.  For  synthetic 
analyses,  the  table  of  equations  may  be  reformulated  as  a  flowchart  (e.g.. 
Figure  1-15).  The  flowchart  has  the  advantage  of  condensing  an  Immense  amount 
of  Information  Into  a  single  graphic  display.  In  emphasizing  the  spatial 
relationships  among  the  adlvltles.  In  specifying  the  location  of 
Interconnecting  chains,  and  In  laying  the  groundwork  for  simulation  modeling. 


Figure  1-15.  Flow  model  of  extended  deer  hunting  trip 


Key  to  Intersecting  behavioral  chains. 
(See  Appendix  A  for  key  to  outputs) 

1 .  Fishing 

2.  Drying  and  storage  of  fish 
3*  Construction  of  sweat  lodge 
k.  Snowshoe  manufacture 

3.  Bow  manufacture 
6.  Arrow  manufacture 

7-  Projectile  point  manufacture 
8.  Tule  mat  production 
3.  Storage  bag  production 

10.  Production  of  steeping  robes 

1 1 .  Basket  making 

12.  Manufacture  of  horn  implements 
13«  Cordage  manufacture 

14.  Done  tool  manufacture 
\S.  Flaked  stone  tool  repair 
l6.  Cooking  -  fish 

17*  Construction  of  mat  huts 

l8.  Manufacture  of  cutting  implements  for  woodworking 

15.  Manufacture  of  chopping  implements  for  woodworking 

20.  Construction  of  drying  rack 

21.  Berry  gathering  and  preservation 

22.  Manufacture  of  cutting  implements  for  butchering 
23-  Manufacture  of  chopping  implements  for  butchering 
2k,  Manufacture  of  cutting  implements  for  cooking 

25-  Manufacture  of  scraping  implements 

26.  Construction  of  storage  platform 

27.  Construction  of  storage  pit 

28.  Construction  of  talus  cache 

29.  Construction  of  log  storage  house 


30.  Root  gathering  and  preservation 

31.  Manufacture  of  grinding  implements  for  cooking 

32.  Skin  dressing 


Hunting 


Three  related  deer  hunting  sequences  are  presented  here.  Deer  Hunting: 
Extended  Trip  (Table  1-7),  Deer  Hunting:  Day  Trip  (Table  1-8),  and  Skin 
Dressing  (Table  1-9),  a  sequence  which  may  follow  either  of  the  other  two. 
While  antelope,  elk,  bear,  small  game,  and  furbearing  animals  are  mentioned  In 
the  literature  as  minor  sources  of  meat,  only  deer  hunting  Is  described  In 
detail.  Although  antelope  were  reportedly  hunted  In  Zone  NIL  from  early 
summer  through  fall,  deer  provided  most  of  the  meat  eaten  during  the  winter. 

There  Is  an  apparent  contradiction  In  the  literature  about  the  time  of 
major  deer  hunting:  Ray  specifies  winter  (between  November  and  March)  and 
Spier  and  associates  specify  fall  (between  September  and  December),  commenting 
that  the  deep  snows  of  winter  made  deer  hunting  difficult.  The  seasonal 
variation  In  deer  density  and  community  behavior  presented  earlier  suggest 
that  both  fall  and  winter  would  have  been  appropriate  times,  although  weights 
would  have  been  higher  In  fall  before  winter  stress  and  rutting.  It  Is 
doubtful  that  the  deer  hunting  practices  of  the  Sanpoi l-Nespelem  and  Sinkaletk 
peoples  differed  much.  The  apparent  differences  are  more  likely  to  be  an 
artifact  of  the  small  sample  of  Informants  and  of  the  rapid  envlronmental- 
cultural  changes  during  the  nineteenth  century.  Exact  time  and  zone  of 
hunting  normally  would  vary  from  year  to  year  depending  upon  snow 
accumulation;  rainfall  and  browse  availability,  population  densities,  and 
location  of  winter  villages.  Use  of  the  horse  and  rifle  during  the  nineteenth 
century  Is  likely  to  have  extended  trip  distances  and  altered  the  returns 
expected  In  different  seasons.  We  follow  the  winter  sequence  In  the  examples 
given  here,  although  alternatives  for  fall  hunting  are  Included,  since  women's 
activities  during  a  fal I  hunt  are  said  to  have  Included  berrying.  For  the 
prehistoric  central-based  system,  as  well  as  for  a  foraging  system,  the  Zone 
I,  II  winter  day  trip  of  one  variety  or  another  (see  Table  1-8)  is  the  more 
likely  pattern. 

"Space"  Is  used  In  two  different  ways  In  the  flowchart.  Actual 
geographical  space  Is  Indicated  with  respect  to  zone  and  physiographic 
feature,  but  the  spatial  organization  of  particular  activity  areas  Is  only 
Indicated  In  a  hierarchical  schematic  form.  That  Is,  under  certain 
circumstances,  a  hunt  camp  In  Zone  III  or  IV  will  Include  (If  the  ethnography 
Is  correct)  a  butchering  area,  some  temporary  dwellings,  and  a  meat  drying 
area.  While  we  presume  these  activity  areas  will  be  spatially  related  In  such 
a  way  as  to  minimize  distances  and  maximize  efficiency,  the  exact  form  cannot 
be  predicted.  A  number  of  alternative  arrangements  are  expressed  in  the 
ethnographic  documents.  For  instance,  when  there  has  been  a  particularly 
successful  hunt  high  up  a  draw  away  from  base  camp,  the  deer  are  sonetlmes 
skinned  and  butchered  near  the  kill  site.  At  the  hunt  camp,  the  meat  Is  cut 
Into  strips  by  the  women  and  laid  out  for  drying.  The  literature  Is  vague, 
however,  about  Just  what  parts  of  the  animal  were  brought  back  to  camp  and 
what  was  left  behind.  Although  one  can  Imagine  a  primary  butchering  area  In 
which  the  Joints  and  saddles  are  dressed  out  and  returned  to  the  In-camp 
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butchering  area  for  further  processing,  this  alternative  has  not  been  Included 
here. 

Another  Important  element  of  the  hunting  subsystem  modeled  here  Is  Its 
contribution  to  modeling  the  complex  habitation  activity  areas  In  Zone  I 
(e.g..  Figure  1-15).  While  all  subsystems,  under  the  ethnographic  model, 
articulate  with  the  winter  village,  hunting  and  associated  activities 
account  for  a  large  number  of  potentially  recoverable  outputs.  Even  though 
activities  related  to  vegetable  products  may  outweigh  those  related  to 
hunting,  fewer  recoverable  outputs  are  expected,  especially  at  the  winter 
village.  That  does  not  mean,  however,  that  we  should  Ignore  sequences 
related  to  utilization  of  vegetable  resources.  On  the  contrary,  the  amount 
of  vegetable  resources  In  the  resource  base  has  Important  and  predictable 
consequences  In  activity  area  location. 

Plant  Utilization 

A  bias  toward  masculine  pursuits  and  status  foods  found  by  Lee  (1969;  see 
also  various  articles  by  Lee  and  OeVore  1968)  also  Is  evident  In  the 
ethnographic  records  used  here.  While  It  Is  clear  from  the  records  of 
building  styles  and  materials  and  from  the  conjoined  elements  components  of 
most  activity  sequences  that  the  collection  and  preparation  of  rushes,  grasses 
and  fibrous  plants  alone  must  account  for  a  great  deal  of  time  and  effort, 
perhaps  as  much  as  fishing  and  hunting  combined,  only  the  collection  of  food 
resources  Is  described  In  detail  In  the  primary  ethnographies.  References  to 
Important  technological  resources  such  as  tules  and  Indian  hemp  are  scattered 
and  fragmentary.  We  are  told  what  they  were  used  for  and.  In  some  cases,  how 
they  were  used,  but  not  when,  where,  and  how  they  were  gathered.  Information 
about  the  use  of  various  woods  Is  sparser  still.  With  the  aid  of 
environmental  studies  and  recent  ethnobotanles,  however,  we  have  complied  a 
digest  of  plant  resources  mentioned  by  Ray  and  Spier,  with  their  locations, 
the  season  they  are  available,  the  methods  by  which  they  were  procured,  the 
methods  by  which  they  were  preserved,  stored,  and  cooked  (If  applicable),  and 
their  technological  uses.  From  this  we  have  constructed  a  month  by  month 
description  of  the  plant  resource  base  for  Zone  1.  These  In  turn  were  used 
as  the  basis  for  all  activity  chains  related  to  plant  utilization.  The  plant 
utilization  activity  chains  are  thus  more  hypothetical  than  the  hunting  and 
fishing  examples.  The  complete  digest  Is  too  bulky  for  Inclusion  here;  only 
the  activity  sequence  for  spring  root  gathering,  the  plant  procurement 
activity  described  In  most  detail  In  the  ethnographies,  is  presented  here 
(Tab  I  e  1-10). 

One  of  the  curiosities  of  Ray's  ethnography  Is  that  root  gathering  Is 
relegated  to  a  single  season  (May-June)  and  primarily  to  a  single  locality 
(south  of  the  Columbia  River).  While  Ray  mentions  trips  to  the  Grand  Coulee, 
our  preliminary  reconnaissance  suggests  that  Zone  ML  Is  the  primary  locality 
of  hlgh-yleld  spring  root  crops,  and  may  have  been  the  primary  zone  exploited 
before  the  coming  of  the  horse  and  homesteading  of  the  Plateau.  Nevertheless, 
both  ethnographic  and  our  field  research  suggest  some  utilization  of  roots 
throughout  the  year  In  most  zones  of  the  study  area. 


The  tabular  chain  analysis  presented  here  (Table  1-11)  deals  with  the 
activities  Involved  with  fishing  from  platforms  at  rapids.  This  should 
account  for  most  of  the  fishing  activity  in  the  sample  area.  There  are  only 
two  permanent  streams  in  the  sample  area  of  sufficient  size  and  permanence  for 
spawning,  and  both  are  blocked  by  falls  at  the  Zone  l/IIR  boundary.  Of  the 
two,  only  the  Nespelem  has  short  stretches  of  shallows  suitable  for  spawning. 
The  ethnographies  Indicate  that  a  fish  trap  was  located  at  the  mouth  of  the 
Nespelem  River  In  historic  times.  Nonetheless,  the  productivity  Is  unlikely 
to  have  been  high  because  the  stretch  of  river  suitable  for  spawning  Is  so 
short. 

Three  other  fishing  sequences  could  also  be  constructed:  fishing  with 
traps,  fishing  with  lines  from  canoe  or  shore,  fishing  with  poisons  in  upland 
streams.  Most  of  the  outputs  for  these  activities,  like  those  for  fishing 
from  platforms  at  rapids,  will  be  deposited  in  the  river  or  will  represent 
dispersed  clusters  In  tree  and  brush  habitats. 

The  most  Important  aspect  of  fishing  Is  Its  demand  on  time  and  energy 
and  on  wood  resources.  From  the  sheer  computation  of  numbers,  weight, 
nutritional  value,  and  density,  one  may  infer  that  fishing  along  the 
Columbia  represented  the  prime  factor  In  resource  use  scheduling  and 
settlement  location.  The  analysis  here  suggests  that  the  controlling  factor 
In  activity  area  location,  however,  may  not  be  rapids,  per  se.  but  rapids  at 
a  minimum  distance  from  plentiful  supplies  of  raw  materials  such  as  willow, 
pine  saplings,  and  other  coniferous  trees,  broadleaf  trees,  and  shrubs. 

While  the  Importance  of  fishing  and  connected  activities  should  exert  a 
strong  Influence  on  settlement  location,  outputs  will  clearly  provide  little 
in  the  way  of  activity  area  definition.  Outputs  from  the  collecting  of 
construction  materials  are  dispersed  along  draws,  at  the  bases  of  talus 
slopes,  and  along  the  river  beaches  In  riparian  habitats.  Outputs  from 
fishing  Itself  will  be  located  In  the  river  or  on  the  beach.  Outputs  from 
preparation  and  drying  will  occur  mainly  In  the  summer  village,  while  those 
from  consumption  may  occur  anywhere.  Distinctive  outputs  from  comsumptlon  are 
expected  to  survive  largely  as  microscopically  identifiable  constituents  in 
soil  samples  from  site  features  (Casteel  1974a,  1974b,  1976;  Limp  and  Reldhead 
1979;  Garson  1980). 

Stone  Tool  Manufacture 

Because  of  the  paucity  of  ethnographic  Information  about  the  manufacture 
of  flaked  stone  tools  In  the  Plateau  region,  the  activity  chain  for  stone  tool 
manufacture  given  here  (Table  1-12)  Is  based  upon  a  combination  of  ethnographic 
analogues  and  a  great  deal  of  recent  experimental  research.  Muto  (1971) 
distinguishes  six  steps  In  the  manufacturing  process:  (1)  selection  of  nodule 
or  flake,  (2)  selection  of  fabricator,  (3)  removal  of  cortex  from  nodule,  (4) 
thinning  of  the  objective  piece  to  the  approximate  section  and  cross-section, 
(5)  securing  of  final  outline  and  sections,  (6)  finishing  of  edge  and  hafting 


mechanism,  if  any  (Muto  1971:43).  The  basic  process  outlined  by  Muto  Is 
corroborated  by  the  experimental  work  of  many  researchers  (e.g..  Pond  1930; 
Crabtree  1967b,  1972;  Stafford  1979).  Knudson  (1973)  and  House  (1975)  have 
produced  more  detailed  analyses  In  which  specific  material  outputs  for  each 
stage  In  the  process  are  predicted.  Knudson's  model  outlines  the  entire 
manufacturing  sequence,  while  House's  focuses  on  the  finishing  stages  and  on 
the  use,  breakage,  and  retouch  of  formed  objects.  Thus,  the  sequence  of 
actions  In  our  activity  chain  Is  a  likely  one.  Until  more  Is  known  about 
sources  of  raw  material  In  the  study  area,  however,  the  loctlons  of  most  of 
the  proposed  actions,  and  hence  of  most  of  the  proposed  output  clusters  (see 
Figure  1-16) •  must  remain  conjectural,  and  each  segment  Includes  several 
possible  activity  area  locations. 

Previous  general  research  on  quarry  sites  (Holmes  1890,  1919;  Bryan  1950; 
Bryan  and  Tuohy  1960;  Sharrock  1966)  Indicates  that  only  preliminary  forms  of 
manufacturing,  such  as  raw  material  extraction  and  the  production  of  blanks 
and  flakes  suitable  for  further  reduction,  occur  at  the  raw  material  source. 

It  seems  probable,  however,  that  if  raw  materials  are  abundant  near  the 
planned  place  of  utilization,  flakes,  chunks,  cobbles,  or  nodules  might  be 
worked  down  to  the  desired  form  on  the  spot,  bypassing  the  stage  that  would 
leave  blanks  and  prepared  cores  as  diagnostic  indicators  of  the  manufacturing 
sequence.  "Rejects"  diagnostic  of  the  stage,  however,  might  be  found  (Holmes 
1890;  Bryan  1950).  If  the  source  of  raw  materials  Is  distant,  requiring 
extended  travel,  some  materials  might  be  fully  reduced  for  activity-specific 
use  on  that  trip,  while  others  are  transported  In  rough  form  to  the  winter  or 
summer  village  and  reduced  to  final  form  as  needed.  If  the  source  is 
accessible  only  through  trade,  the  manufacturing  stages  represented  In  an 
archaeological  assemblage  will  depend  upon  the  form  of  the  object  (e.g.,  core, 
blank,  finished  product)  when  It  was  obtained. 

The  activity  chain  given  here  allows  for  collection  of  river-worn 
cobbles  (e.g.,  basalt,  quartzite),  as  well  as  short  and  extended  trips  to 
quarry  sites,  which  take  the  form  of  either  cobble/nodule  concentrations 
(terrace  surface/alluvium)  or  mlnable  veins  of  siliceous  material.  Current 
environmental  Information  indicates  that  no  mlnable  veins  of  raw  material 
occur  within  that  part  of  Zone  I  that  lies  within  the  scope  of  the  Chief 
Joseph  Dam  Cultural  Resources  Project  (Jermann  et  al.  1978).  Hlbbert 
(personal  communication)  has  suggested  that  siliceous  materials  suitable  for 
the  manufacture  of  chipped  stone  tools  are  most  likely  to  be  found  at 
contact  zones  between  basalt  flows,  which  would  place  these  sources  mainly 
on  the  left  bank  of  the  Columbia,  probably  In  Zones  ML  or  ML  of  the  study 
region,  where  most  known  resources  Indeed  do  occur  (see  Salo,  Appendix  F;  Key 
and  Cavazos,  Appendix  G).  In  the  activity  chain  and  flow  model  given  here, 
raw  material  Is  followed  from  the  selection/extractlon  stage  at  either  one  of 
these  two  source  locations  through  to  the  final  finished  product.  It  Is  then 
channeled  Into  a  utilization  stage,  at  which  point  the  sequence  ends.  For  our 
purposes,  the  cycle  of  use,  retouch,  and  reuse  Is  not  considered  a  part  of  the 
manufacturing  sequence,  except  In  the  case  of  the  tools  used  to  quarry  and  to 
produce  other  tools. 
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other  Activity  Chains 


A  number  of  additional  activity  chains  must  be  completed  before  the 
entire  system  model  can  be  articulated.  The  most  Important  are  dwelling  and 
other  architectural  construction;  production  of  domestic  articles  (e.g., 
snowshoes  and  cradle  boards);  collection,  processing,  and  use  of  medicinal 
plants;  and  several  ritual  and  social  activities,  all  of  which  are  required 
for  modeling  the  complex  patterning  of  summer  and  winter  villages  In  Zone  I. 
Abundant  Information  for  these  chains  Is  available  In  regional  ethnogrph les. 
A  variety  of  secondary  chains,  some  of  them  based  upon  ethnographic 
analogues,  can  be  constructed  as  necessary. 

Model  Expectation 

The  activity  chains  (.resented  In  the  previous  sections  express  test 
Implications  of  the  hunter-gatherer  subsistence-settlement  system  recorded 
piecemeal  In  ethnographic  literature.  To  condense  these  expectations  and  at 
the  same  time  to  make  them  more  explicit,  we  have  compiled  a  summary  matrix 
of  predicted  outputs  by  activity  area  (Figure  1-17). 

Activity  areas  at  several  levels  of  complexity  are  listed  along  the 
vertical  axis  of  the  matrix.  Areas  such  as  "llthlc  cache"  may  or  may  not  be 
found  within  more  Inclusive  areas  such  as  "llthlc  workshop."  However,  we 
may  expect  to  find  both  "llthlc  cache"  and  "llthlc  workshop"  within  spatial 
units  at  the  level  of  "winter  village"  or  "root  camp."  Hence,  activity 
areas  are  grouped  In  this  matrix  according  to  Inclusion  within  or  association 
with  "camps."  "Spring  village,"  however,  does  not  Include  less  complex 
activity  areas.  The  only  activity  chain  presented  here  that  Involves  an 
action  associated  with  the  spring  village  Is  "root  digging"  (Table  1-10). 
Although  Ray  (1932)  makes  It  clear  that  preparation  for  a  root  digging  trip 
may  take  place  at  the  spring  village,  he  does  not  provide  enough  Information 
about  this  preparation  for  us  to  posit  a  definable  activity  area  within  that 
spatial  unit. 

Expected  outputs  are  listed  along  the  horizontal  axis  of  the  matrix. 
These  are  grouped  to  Isolate  objects  which  are  expected  to  exhibit  wear 
patterns  that  Indicate  specific  activities,  objects  distinctive  of  stone 
tool  manufacture,  archaeofaunal  and  archaeobotan I ca I  remains  that  owe  their 
location  to  primary  use  as  food,  fuel,  or  building  materials,  and  the  like. 

The  expected  outputs  for  a  given  activity  area  may  be  the  result  of  a 
single  action,  or  they  may  be  the  cumulative  result  of  a  number  of  actions. 

We  expect,  for  example,  that  a  butchering  area  In  or  near  a  hunt  camp  will 
Include  a  variety  of  cutting  and  chopping  Implements  which  show  wear  from 
soft  and  hard  materials,  llthlc  debitage  showing  similar  attributes  of  wear, 
an  occasional  broken  projectile  point,  and  a  small  amount  of  deer  and/or  elk 
bone.  Including  cranial  bone  splinters.  All  of  these  result  from  a  single 
(although  perhaps  repeated  many  times)  action — "skin  and  butcher  deer."  The 
outputs  In  a  meat  drying  area  In  this  same  camp,  however,  may  Include 
Implements  and  debitage  showing  wear  appropriate  not  only  to  cutting  up  meat 
and  scraping  bones  but  to  building  a  drying  rack.  It  should  also  include 
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post  molds  and  an  area  of  charred  ttood,  burnt  soli,  and  fire-cracked  rock. 
These  result  from  a  series  of  separate  kinds  of  actions  performed  In  the 
same  area. 

It  should  be  re-emphasIzed  at  this  point  that  this  matrix  Is  not  a 
complete  description  of  expected  clusters;  It  Is  an  example.  A  complete 
matrix  awaits  additional  environmental  Information,  the  construction  of 
additional  chains,  and  the  definition  of  output  classes  In  terms  of  modes  of 
an  archaeological  artifact  classification  system.  In  the  matrix  as  given 
here,  those  clusters  expected  to  occur  outside  the  winter  or  summer  village 
(e.g.,  "butchering  area,  hunt  camp")  can  be  considered  relatively  complete 
except  for  changes  that  may  be  made  In  response  to  additional  ethnographic 
or  environmental  Information  and  changes  that  will  necessarily  occur  when 
output  classes  are  specified  In  more  detail.  The  descriptions  of  areas  such 
as  "hearth  area,  winter  village,"  however,  will  grow  more  elaborate  as 
outputs  from  additional  chains  are  specified. 

Once  defined,  activity  areas  at  any  level  of  complexity  may  be 
displayed  by  physiographic  zone  and  habitat  type  association.  In  Figure  1-16, 
we  have  chosen  to  display  activity  areas  at  the  level  of  "hearth  area"  and 
"butchering  area"  In  this  way.  It  Is  Immediately  clear  from  this  matrix  that 
most  output  clusters  of  all  kinds  are  expected  to  occur  In  or  near  three  or 
four  habitat  types;  (1)  the  Broad  leaf  Tree  Over  Shrub  and  Coniferous  and 
Broad  leaf  Tree  Over  Shrub  environments  on  both  sides  of  the  river  In  Zone  I 
and  M;  (2)  these  two  plus  the  Coniferous  Tree  Over  Shrub  environments  In  Zone 
MIR;  and  (3)  those  already  listed  plus  the  Coniferous  Forest  habitat  types. 

It  Is  also  clear  that  during  fall  and  winter  most  clusters  other  than  those  In 
Zone  I  are  expected  to  occur  on  the  right  bank  of  the  river.  These  largely 
represent  hunting  and  berrying  activities,  although  some  outputs  from  fall 
root  digging  may  also  occur.  Again,  however,  llthics  manufacturing  and  cache 
areas  are  the  exception.  Until  more  Is  known  about  sources  of  raw  materials 
for  llthics  manufacture,  we  .aust  assume  the  possibility  of  quarry  trips  to 
Zone  ML  and  perhaps  Zone  MIL  during  the  spring,  summer,  and  fall.  It  should 
be  noted  that  the  omission  of  antelope  hunting,  an  activity  sequence  that  has 
yet  to  be  constructed,  creates  a  significant  bias  In  the  matrix  as  It  now 
stands,  since  antelope  hunting  implies  camps  and  butchering  areas  In  Zone  MIL 
during  the  fall. 


K^p  to  HflMtat  T^pm 

IS  =  III and 
RP  =  Riparian 
SS  =  Shrub  Stappa 

-  Nacrophylloua  Vina  and  Shrub 
RL  =  Rockland 
RK  -  Rock 

BS  °  Broadlaafad  Traa  ovar  Shrub 
CB  =  Oiniraroua  and  Broadlaafad  Traa  ovar  Shrub 
C8  =  Conlfaroua  Traa  ovar  Shrub 
CF  =  Conlfaroua  Foraat 


1  =  Spring 

2  ^  Early  SuMMr 

3  °  Lata  Suaawr 

4  *  Fall 

5  B  Hintar 


Figure  1-18.  Expected  locations  of  activity  areas  within  physiographic  zones. 
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SECTION  II:  ENVIR0NI«4TAL  HISTORY 


When  the  project  began,  very  little  paleoenvironmental  data  pertaining 
specifically  to  the  project  area  was  available.  Sedimentary  data  and  faunal 
and  macrobotanical  assemblages  from  our  excavations  would  aid  In  environmental 
reconstruction,  but  would  not  be  sufficient  alone.  Two  projects,  a 
geomorphological  study  by  HIbbert,  and  a  palynologlcal  study  by  Dalan,  were 
instigated  to  collect  paleoenvironmental  information  specific  to  the  project 
area. 

In  order  to  provide  a  history  of  the  landscape  In  the  project  area, 
HIbbert  undertook  a  geomorphological  study  of  the  trench  of  the  Columbia  River 
from  Chief  Joseph  Dam  upstream  to  River  Mile  590,  and  of  nearby  areas 
Important  to  understanding  the  genesis  of  local  landforms.  His  paper, 
originally  completed  In  1980  and  revised  In  1984,  Is  Included  here  as  Chapter 
2.  He  discusse.s  the  Quaternary  history  of  the  project  area.  Integrating  field 
evidence  and  radiocarbon  dates  with  broader  regional  Interpretations  of 
glacial  and  postglacial  events. 

Like  the  majority  of  geomorphological  studies  In  the  Plateau,  HIbbert 
concentrates  primarily  on  description  and  interpretation  of  the  catastrophic 
and  large-scale  events  of  the  Pleistocene,  and  touches  only  briefly  on 
deposit  Iona  I  processes  and  I  and form  development  In  the  Holocene.  His  material 
provides  the  historical  background  for  understanding  the  characteristics  of 
the  landscape,  geomorphology,  and  local  river  hydrology  during  the  period  of 
time  our  sites  were  occupied.  For  example,  the  entrenchment  of  the  modern 
Columbia  River  In  its  deep  valley,  a  major  factor  Influencing  modern  river 
hydrology  and  deposition.  Is  a  consequence  of  Pleistocene  and  earlier  geologic 
history.  Nonetheless,  archaeologists  are  typically  Interested  In 
geomorphological  reconstruction  at  a  much  finer  geographic  scale  than 
commonly  pursued  by  geomorphologists.  The  detailed  stratigraphic  Information 
obtained  from  the  excavation  of  sites  by  this  project,  with  the  large  number 
of  radiocarbon  dates  and  dates  based  on  stylistic  attributes,  enables  us  to 
contribute  additional  detail  to  the  regional  geochronological  history. 

Chapter  5,  by  Campbell,  summarizes  data  from  excavated  sites  and  relates  this 
data  to  regional  paleoenvironmental  reconstruction. 

Pollen  analysis  Is  a  wIdely-used  method  for  obtaining  paleoenvironmental 
Information,  particularly  concerning  vegetation  and  climate.  Of  the  limited 
number  of  pollen  studies  that  had  been  done  in  eastern  Washington  by  1978, 
none  were  In  the  Immediate  vicinity  of  the  project  area,  and  the  project 
sought  to  obtain  a  pollen  profile  from  a  lake  In  or  near  the  project  area. 
Dalan  collected  cores  from  two  other  lakes  before  finding  a  well-preserved. 


relatively  complete  Holocene  sequence  from  Goose  Lake.  Her  analysis  of  the 
Goose  Lake  core.  Included  as  Chapter  3  was  written  In  1979  before  radiocarbon 
dates  had  been  obtained  for  the  core. 

Nickmann  and  Leopold,  interested  in  the  stabilization  of  vegetation  In  the 
early  Holocene  and  In  the  effects  of  Mazama  tephra  on  the  vegetation,  later 
reanalyzed  the  lower  portion  of  the  core.  They  sampled  the  lower  portion  of 
the  core  at  finer  intervals  and  obtained  radiocarbon  age  determinations. 

Their  paper,  which  presents  evidence  for  an  early  Holocene  cooling,  is 
included  as  Chapter  4. 

Dalan's  brief  report  on  the  Rex  Grange  core  is  included  as  Appendix  C 
because  the  core  covers  the  historic  period  and  may  be  of  use  in  future 
research  on  the  late  prehistoric  and  historic  periods.  The  exact  timing  and 
extent  of  vegetation  disturbance  due  to  Introduction  of  domestic  animals  has 
not  been  adequately  explored.  Chatters  (1982)  used  pollen  analysis  and  other 
paleoenvironmental  Indicators  in  his  Interpretation  of  historic  period 
homesteading  of  the  Pahsimerol  Valley,  Idaho.  Certainly  the  disturbance 
recorded  In  the  Rex  Grange  core,  as  well  as  in  most  other  cores  which  have 
been  analyzed,  provides  a  warning  of  the  pitfalls  in  reconstructing  vegetation 
from  historic  observations. 
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2.  QUATERNARY  GEOLOGY  AND  THE  HISTORY  OF  THE  LAiOSCAPE 
ALONG  THE  COLUMBIA  BETWEEN  CHIEF  JOSEPH  AND  GRAM)  COULEE  DAMS 


by  Dennis  M.  Hlbbert 


This  study  provides  a  history  of  the  landscape  encompassed  by  the  Chief 
Joseph  Dam  Cultural  Resources  Project,  an  area  extending  from  Chief  Joseph  Dam 
River  Mile  (RM)  545  along  Rufus  Woods  Lake  (the  Columbia  River)  to 
approximately  RM  590  about  4.5  miles  downstream  from  Grand  Coulee  Dam.  The 
surfaces  and  river  banks  In  the  Columbia  River  Canyon  were  examined  and  mapped 
to  determine  when  the  canyon  surfaces  that  carry  evidence  of  human  habitation 
were  formed.  In  addition,  the  large  drainages  coming  Into  the  Columbia  from 
the  north  were  Investigated  for  the  record  they  contain  of  the  late-WisconsIn 
(late  Pleistocene)  recession  of  the  Okanogan  Lobe  of  the  Cord  1  Her  an  Ice 
Sheet.  An  associated  goal  of  this  study  was  to  locate  source  areas  of  llthlc 
material  recovered  from  the  archaeological  sites  In  the  Chief  Joseph  Dam 
Project  area.  The  results  of  this  search  are  recorded  In  Appendix  I. 

CONVENTIONS 

Since  the  study  area  is  quite  large.  It  has  been  convenient  to  Indicate 
distances  with  the  help  of  section  lines  and  river  miles  as  marked  along  the 
Columbia  River  Canyon  on  the  standard  U.S.  (5eologlcal  Survey  15'  topographic 
base  maps.  Consequently,  distances  in  this  report  are  given  In  miles.  For 
consistency,  ail  references  to  length  and  elevation  are  In  English  measures  to 
conform  to  the  15*  base  maps.  These  four  base  maps  are:  Bridgeport  (1957), 
Boot  Mountain  (1950),  Alameda  Flat  (1950),  and  Nespelem  (1950).  Features 
visible  from  the  river  are  referred  to  by  their  river  mileage  (e.g.  RM  555). 
Other  features  are  located  acccordlng  to  the  sect ion-townsh ip-range  system 
unless  related  to  locations  prominently  named  on  the  base  quadrangles.  For 
the  purposes  of  this  report,  "Omak  Trench"  refers  to  the  large  trough  that 
runs  from  RM  568  north  almost  to  Omak;  Goose  Lake  and  Omak  Lake  are  in  the 
Trench.  The  "upper  canyon"  Indicates  the  portion  of  the  (k>lumbla  Canyon 
upstream  from  the  mouth  of  the  Omak  Trench;  the  "lower  canyon"  indicates  the 
portion  downstream  from  the  Omak  Trench.  Although  the  dammed  portion  of  the 
ODiumbla  within  the  Chief  Joseph  Dam  Cuiturai  Resources  Project  area  Is  now 
called  Rufus  Woods  Lake,  the  river  and  Its  canyon  will  be  called  by  their  more 
traditional  names,  the  "Columbia  River"  and  the  "Columbia  River  Canyon,"  In 
this  report.  Figure  2-1  (seven  consecutive  maps)  shows  the  major  geologic 
features  between  Chief  Joseph  Dam  and  Grand  Coulee  Dam  that  are  described  In 
this  report. 
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Figure  2-1.  Geologic  map  of  Rufus  Woods  Lake  vicinity.  Sheet  1 


Figure  2-1.  Geologic  map  of  Rufus  Woods  Lake  vicinity.  Sheet  3 


Figure  2-1.  Geologic  map  of  Rufus  Woods  Lake  vicinity.  Sheet  4. 
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AREAL  DESCRIPTION 


The  Columbia  River  skirts  the  northern  edge  of  the  Columbia  River  Basalts 
southward  from  the  mouth  of  the  Spokane  River.  There,  after  flowing  south 
from  Canada,  the  river  turns  west  toward  the  mouth  of  the  Omak  Trench,  where 
it  cuts  into  the  Plateau  basalts  to  emerge  at  Bridgeport,  the  downriver 
boundary  of  the  Chief  Joseph  Dam  project.  The  canyon's  south  rim  is  basalt. 
Upstream  from  the  Omak  Trench,  the  north  rim  is  mostly  granitic  rock  although 
some  basalt  Is  found  north  of  the  river.  Pardee  (1918)  called  this  granitic 
rim  rock  the  Colville  Bathollth.  Downstream  from  the  Omak  Trench  the  north 
rim  is  basalt;  in  this  portion  of  fhe  canyon,  the  basalt/crystalline  contact 
generally  lies  above  the  1,800  ft  level. 

The  Omak  Trench  itself  may  be  the  former  course  of  the  Columbia  around 
the  Plateau  basal+s.  A  feature  which  extends  across  Alameda  Flat  and  Saddle 
Horse  Flat,  and  Is  continuous  with  the  Omak  Trench,  was  thought  to  be  a  flood- 
cut  channel  in  the  canyon  fill  during  the  early  phases  of  this  study.  I  now 
believe  it  to  be  a  former  part  of  the  Columbia's  channel,  before  the  river  was 
pushed  south  by  advancing  Ice  sometime  during  the  Pleistocene.  This  feature 
Is  cut  into  bedrock  and  lined  with  till  as  is  the  present  river  bed  (see  Pre- 
Quaternary  Stratigraphy  below). 

In  the  Chief  Joseph  Project  area,  several  watercourses  from  the  north 
drain  into  the  (Columbia  River;  the  most  prominent  are  the  Nespelem  and  Little 
Nespelem  Rivers,  Coyote  Creek,  Hopkins  Canyon,  the  Omak  Trench,  and  Tumwater 
Basin.  There  is  permanent  flow  In  the  first  three.  Strahl  Canyon  and  China 
Creek  are  the  major  drainages  from  the  Watervllle  Plateau  to  the  south. 

Upstream  from  the  Omak  Trench,  prominent,  nearly  level,  and  discontinuous 
terraces  line  the  canyon  from  river  level  to  an  elevation  of  1,800  ft.  Higher 
terrace  remnants  are  found  in  side  canyons.  Some  particularly  prominent 
surfaces  lie  at  elevations  near  1,800  ft,  (the  Nespelem  silt  terrace),  1,400 
and  1,240  ft  (Flint,  1935).  Terrace  surfaces  are  covered  with  alluvial  fans; 
on  many  of  the  lower  ones,  layers  of  river  gravel  underlie  the  fans.  In 
general,  all  but  the  youngest  surfaces  in  the  study  area  are  covered  with 
loess.  Downstream  from  the  Omak  Trench,  a  surface  is  developed  on  till, 
bedrock,  and  coarse  gravels  at  elevations  varying  between  1,100  and  1,200  ft. 

PREVIOUS  WORK  IN  THE  STUDY  AREA 

Pardee  (1918)  did  reconnaissance  geologic  mapping  of  the  Colville  Indian 
Reservation,  which  Includes  the  Okanogan  County  (north)  bank  of  the  Columbia 
in  the  study  area.  He  mapped  two  Quaternary  units — glacial  drift  (till, 
gravel,  and  silt)  and  Nespelem  silt  (silt  mixed  with  some  gravel  and  sand). 

He  named  these  formations  and  maintained  that  they  recorded  a  time  when  sea 
level  was  much  higher.  In  later  studies  along  the  Columbia,  between  the  mouth 
of  the  Spokane  River  and  Bridgeport,  Flint  (1955,  1936;  Flint  and  Irwin  1939) 
described  the  glacial  features  of  the  region,  noting  that  Ice  lingered  In  the 
valleys  after  melting  off  the  highlands.  He  thought  ice  never  covered  the 
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ridge  between  the  Nespelem  and  SanpofI  river  vaiieys  but  did  extend  south 
beyond  the  ridge  both  east  and  west. 

Fiint  described  the  Nespelem  silt  as  material  deposited  In  a  lake  with  a 
till  and  preglacial  deposit  floor.  This  lake,  called  Glacial  Lake  Columbia  In 
this  report,  formed  when  the  Columbia  Canyon  below  the  Grand  Coulee  was 
blocked  by  the  late-WlsconsIn  Okanogan  Lobe  of  the  Cordiileran  Ice  Sheet  and 
the  Columbia  flowed  out  through  Grand  Coulee.  As  the  Ice  melted,  this  lake 
extended  down  the  canyon  and  lacustrine  sediments  were  deposited  farther 
downstream  from  Grand  Coulee.  Flint  suggested  that  after  the  river  abandoned 
Grand  Coulee  and  reoccupled  its  lower  channel,  a  series  of  terraces  was  cut 
from  the  lake  fill.  Including  a  terrace  graded  to  the  Ice-marginal  Great 
Terrace  of  the  Columbia  at  a  point  opposite  Bridgeport. 

Flint  failed  to  note  that  the  surfaces  he  called  terraces  downstream  from 
the  Omak  Trench  are  developed  almost  completely  In  till  and  are  therefore  not 
continuations  of  the  upper-canyon  terraces.  Nor  do  those  terraces  he 
describes  In  the  upper  canyon  generally  occur  between  the  mouth  of  the  Omak 
Trench  and  Bridgeport.  Since  his  lower-canyon  surface  Is  not  continuous  with 
the  Great  Terrace,  It  is  not  necessarily  cogenetlc  with  It. 

At  the  site  of  Grand  Coulee  Dam,  Flint  and  Irwin  described  a  "basal 
sequence  of  predominantly  glacial  varved  slit  arid  clay,  overlain  by...an 
Intermediate  zone  of  till  and  associated  poorly  stratified  silt,  sand,  and 
gravel  overlain  by...stratlf led  glacial-lacustrine  silt  and  g laclof luvial  sand 
and  gravel"  (1939:665).  The  latter  corresponds  to  Pardee's  Nespelem  silt.  On 
the  north  bank  of  the  river  at  this  location,  the  till  Is  overlain  by 
approximately  200  ft  of  deltaic  deposits.  Flint  and  Irwin  described  areal 
relationships  and  occurrences  of  these  units  and  the  series  of  terraces 
composed  of  them,  but  published  no  detailed  maps.  W.L.  Peterson  mapped 
Quaternary  sediments  around  Bailey  Basin  and  at  Alameda  Flat  as  part  of  a 
study  of  landslides  along  the  Columbia  (Jones  et  al.  1961),  and  the  U.S.  Army 


Corps  of  Engineers  published  a  map  (1971)  of  the  shoreline  geology  along  the 
reservoir  between  Chief  Joseph  Dam  and  Grand  Coulee  Dam.  The  area  covered  by 
those  various  maps  extends  no  more  than  an  average  of  300  yd  from  the  river. 
In  the  present  study,  this  mapping  was  extended  to  the  canyon  rim  where 
feasible. 

STKATIGRAPHY:  PRE-QUATERNARY 

Pardee's  "Colville  Bathollth"  Is  regional  bedrock  (or  basement  rock)  In 
the  part  of  Washington  state  which  Includes  the  study  area.  The  oldest  rock 
In  the  north  of  the  western  and  central  parts  of  the  study  area  Is  gneiss,  a 
high-grade  metamorphic  rock  currently  thought  to  be  more  than  a  billion  years 
old  In  this  region.  Several  granitic  Intruslves  of  Cretaceous  and  early 
Tertiary  age  are  the  bedrock  In  the  central  and  eastern  parts  of  the  study 
area  (Staatz  and  Morris  1976).  The  next  oldest  material  In  the  study  area  Is 
the  Latah  Formation  of  mIddle-MIocene  age  (as  the  term  Is  used  by  Swanson  and 
Wright  1978).  In  the  canyon,  the  Latah  consists  of  flat-lying,  well-bedded 
fine  sandstones  and  siltstones,  grey  to  light  brown,  stained  with  ferric  Iron 
and  containing  abundant  muscovite.  It  Is  richly  fossi I  I ferous,  containing 
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stem  and  leaf  Impressions  of  deciduous  plants.  The  Latah  Is  Interbed  material 
In  the  Columbia  River  Basalts,  and  comprises  pond  and  lake  deposits  formed  In 
landscapes  later  burled  under  basalt.  In  this  section  of  the  canyon,  basalts 
older  than  the  Latah  are  not  found,  so  the  Latah  rests  directly  on  granitic 
bedrock. 

STRATIGRAPHY:  QUATERNARY 

More  recent  deposits  In  the  study  area  are  Pleistocene  and  Holocene  in 
age.  Many  of  these  are  associated  with  the  advance  and  retreat  of  the 
Okanogan  Lobe  of  the  Cordllleran  ice  sheet,  described  In  greater  detail  In  the 
concluding  section  (Cenozolc  History  of  the  Region)  of  this  report.  The 
oldest  Quaternary  unit  seen  by  this  Investigator  Is  a  rhythmically  bedded, 

I Ight-tan  silt  lacking  the  abundant  fossil  material  and  muscovite  which 
characterizes  Latah  silts.  It  was  found  as  clasts  In  very  coarse  flood 
gravels  that  underlie  till  left  by  the  Okanogan  Lobe  opposite  Brandts  Landing 
(RM  553).  These  slits  are  similar  to  later  slits  laid  down  when  the  Lobe 
dammed  the  river  and  they  may  reflect  an  earlier  Ice  advance.  Other  clasts 
found  In  the  flood  gravels  are  peat  and  diatomtte  that  are  probably  derived 
from  Latah  Interbeds  In  the  basalts. 

The  coarse  gravels  are  found  along  the  Douglas  County  (south)  bank  of  the 
river  between  RM  553  and  RM  549,  from  below  river  level  to  nearly  1,100  ft. 
They  are  openwork  gravels  foreset  down  the  canyon  and  containing  rounded 
clasts  up  to  four  ft  In  intermediate  diameter.  The  smallest  clasts  are  ten 
inches  In  Intermediate  diameter;  many  have  clayey  coatings.  Foresets  dip  at 
approximately  20“.  In  addition  to  the  peats,  diatomite  and  silts  mentioned 
above,  lithologies  commonly  Include  basalt  and  granitic  rock,  cherts  of 
various  colors,  light-brown  quartzites,  metamorphosed  rocks  of  basic 
composition,  and  some  volcanics.  The  sources  of  the  metamorphics  and 
volcanics  must  lie  upstream  from  the  mouth  of  the  Grand  Coulee,  as  such  rocks 
are  not  exposed  near  the  canyon  In  the  study  area. 

Very  coarse  sands  are  found  at  the  same  stratigraphic  position  on  the 
south  bank  of  the  river  between  RM  571  and  570,  565.5  and  562.  They  underlie 
till  between  RM  565  and  566;  on  the  north  bank  they  are  found  between  RM  564 
and  563.  They  are  similar  to  the  gravels  and  probably  have  the  same  origin. 
Between  RM  565  and  564,  the  sands  are  cross-bedded  on  a  scale  approaching  an 
eighth  of  a  mile;  the  river  cuts  across  the  axis  of  the  crossbeds.  The  sands 
on  the  south  bank  are  exposed  from  below  river  level  to  nearly  1,400  ft 
between  RM  565  and  563,  and  up  to  1,000  ft  at  the  other  localities. 

MASSIVE  DUMP-MORAINE  OR  DEBRIS-FLOW  DEPOSITS 

Massive  dump  moraine  deposits  overlie  the  very  coarse  sands  where  the  top 
of  the  sands  Is  visible.  A  good  exposure  of  this  material  Is  on  the  south 
bank  between  RM  570  and  571  where  one  section  Is  200  ft  thick.  There,  basalt 
and  granitic  basement  rock,  peat,  and  chunks  of  Latah  material,  more  than  70 
ft  In  length,  are  contained  In  an  Iron-stained  matrix  derived  from  the  Latah 
and  rich  In  quartz,  orthoclase,  muscovite,  blotite,  and  diatomite.  The  size 
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of  the  friable  pieces  of  Latah  and  peat  (the  latter  sometimes  several  yards 
long)  Indicates  that  they  have  not  been  transported  far;  they  may  originate 
from  the  canyon  walls  above.  Silty  peat  from  this  material  has  yielded  a 
radiocarbon  date  of  30,540±3110  BJ*.  (TX-3802)  (Table  2-1).  This  peat  Is  In  a 
10-15  ft  layer  In  the  north  bank  of  the  river  Just  downstream  from  Bridgeport 
State  Park  (RM  546). 

GLACIOLACUSTRINE  MATERIAL  BELOW  THE  OKANOGAN  LOBE  TILL 

The  next  stratigraphic  layer  Is  glaclolacustrine  material  found  below  the 
main  till,  and  presumably  laid  down  In  water  Impounded  by  the  Ice.  Flint  and 
Irwin  (1939)  describe  a  basal  sequence  below  the  till  at  the  site  of  Grand 
Coulee  Dam  which  Is  characterized  by  higher  clay  content  than  the  bedded  sands 
and  silts  that  overlie  the  till  and  by  graded  beds  of  sand  fining  upwards  to 
silt.  These  beds  are  called  varves  In  Flint  and  Irwin's  report  but  could  be 
turbid  I tes.  This  basal  sequence  Is  not  seen  In  the  study  area  except  possibly 
between  RM  570  and  567>  where  till  overlies  contorted  silts  and  sands  at  one 
locality  (RM  567.4)  and  appears  to  overlie  bedded  silts  at  several  others. 

Clay  content  Is  not  noticeably  high  at  these  localities.  Elsewhere,  bedded 
slits  and  sands  overlie  till.  Sediments  which  underlie  the  tilt  were 
deposited  In  water  held  In  by  Ice  which  blocked  the  canyon  but  had  not  yet 
filled  It;  sediments  overlying  till  were  deposited  In  water  held  In  by  Ice 
left  by  the  wasting  Okanogan  Lobe. 

OKANOGAN  LOBE  TILL 

Below  the  mouth  of  the  Nespelem  River  only  one  till  has  been  recognized. 

A  younger  till  has  been  noted  upstream  from  the  Nespelem  River  at  elevations 
ranging  from  1,600  ft  at  a  point  east  of  the  northern  end  of  Bailey  Basin  to 
1,360  ft  at  lower  Kaiser  Canyon  (Jones  et  al.  1961).  It  Is  seen  nowhere  else. 
The  till  downstream  from  the  mouth  of  the  Nespelem  River  Is  grey,  tough  and 
hard,  with  a  platy  structure,  and  contains  mostly  basalt  clasts  In  the  lower 
canyon  along  the  river  and  In  the  canyon  walls.  In  the  upper  canyon,  till  Is 
not  exposed  along  the  river.  Where  found  along  the  canyon  walls,  clasts  are 
mostly  derived  from  the  granitic  bedrock.  In  the  lower  canyon,  lithologies 
found  In  amounts  less  than  5<  Include,  In  order  of  decreasing  frequency, 
coarse  cherts,  metavolcanics,  porphyritic  acidic  volcanics  (Pardee's 
rhyodacite)  and  nephrite.  The  limited  exposure  examined  In  the  upper  canyon 
did  not  provide  enough  data  for  analysis.  Flint  (1935)  notes  that  volcanics 
seem  to  be  absent  there,  reflecting  a  more  limited  volcanic  outcrop  to  the 
north.  Between  RM  563  and  560,  the  till  along  the  river  Is  underlain  by  a 
deposit  containing  very  few  clasts.  It  was  called  "Gavlota  clay  with  pebbles" 
In  the  U.S.  Army  Corps  of  Engineers'  map  of  1971.  This  unit  records  "a 
different  depositlonal  environment  from  the  harsher  environment  of  lodgement 
till  or  dump-moraine  deposition"  (R.  Gaister,  personal  communication  1980). 

The  contact  with  the  overlying  till  Is  gradational.  Both  the  lower  and  upper 
parts  of  the  till  will  hold  a  steep  bank  and  a  fairly  deep  undercut,  and  are 
easily  recognized  along  the  river.  The  bottom  of  the  till  is  seldom  exposed 
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and  the  top  In  most  places  has  been  planed  off  by  the  river.  The  till  extends 
up  to  the  canyon  rim  In  Sec.  24,  T30N,  R26E,  and  In  places  on  the  south  wall 
upstream  from  Bridgeport. 

ICE-CONTACT  STRATIFIED  DRIFT 


The  Ice  and  Its  associated  Ice-marginal  streams  created  what  Is  known  as 
Ice-contact  stratified  drift.  This  deposit,  formed  In  Ice-marginal  streams 
carrying  meltwater  from  the  Ice  and  drainage  from  lakes  In  side  canyons.  Is 
contemporaneous  with  some  part  of  the  Okanogan  Lobe  till.  It  Is  found  mostly 
above  1,800  ft.  It  comprises  poorly  sorted,  well-rounded  sand  and  gravel  In 
discontinuous  beds  displaying  abundant  cut-and-flll  features.  It  Is  often 
slumped  toward  a  valley  or  canyon.  Granitic  clasts  are  the  most  common.  In 
combination  with  subordinate  metasediments  (quartzite  and  minor  slate  possibly 
derived  from  far  upriver)  and  porphyritic  volcanics.  Little  basalt  Is  found 
except  near  outliers  to  the  north  of  the  river. 

LATER  FLOOD  DEPOSITS  IN  THE  CANYON 

At  various  times  since  the  retreat  of  the  Ice,  floods  have  passed  through 
the  canyon.  At  Allen  Bar,  RM  561  and  562,  the  till  Is  overlain  by  gravels 
that  contain  crystalline-bedrock,  volcanic,  and  metased I mentary  clasts  up  to 
three  feet  In  length.  In  a  sandy  matrix.  The  gravels  are  foreset  15-20" 
downstream.  Similar  gravels  In  similar  foresets  are  found  at  Mah-kln  Rapids 
(RM  572.3)  on  the  south  bank  and  on  the  river’s  north  bank  at  RM  571  where 
they  are  overlain  by  slump  blocks  of  the  Latah  Formation  which  resemble  till 
at  first  glance.  These  gravels  are  of  uncertain  stratigraphic  position  but 
appear  to  overlie  till.  All  these  gravels  differ  from  those  underlying  till 
farther  down  the  canyon.  In  that  they  have  a  fine-grained  matrix  Instead  of 
openwork  structure.  They  also  contain  only  small  amounts  of  basalt,  display  a 
smaller  maximum  clast  size,  and  contain  no  Interbed  material. 


TERRACE  SANDS  AND  SILTS 

This  fill  was  deposited  In  Glacial  Lake  Columbia  during  the  down-wasting 
of  the  Okanogan  Lobe.  The  terraced  fill  In  the  upper  canyon  Is  mostly  well- 
bedded  fine  sands  and  silts,  tan  when  weathered  and  light  grey  when  fresh. 

Sand  predominates  above  approximately  1,200  ft;  the  entire  sequence  extends 
from  below  river  level  to  1,000  ft.  Above  that  elevation  to  at  least  2,400 
ft,  we  1 1 -bedded  clays  and  silts  form  the  fill  In  many  tributary  canyons. 

These  higher  sediments  predate  the  thicker  fill  In  the  main  canyon;  they 
formed  In  lakes  Impounded  by  Ice  which  lay  In  the  main  canyon.  They  could  not 
have  been  deposited  when  the  canyon  was  free  of  Ice. 

The  main  canyon  fill  Is  largely  very  fine  to  coarse  sand  with  subordinate 
slit  beds.  Lenses  and  beds  of  pebble-  to  boulder-sized  gravels  are  common  at 
the  mouths  of  tributary  canyons.  Clean  exposures  are  rare.  An  exception  Is 
the  cut  on  the  north  bank  of  the  river  from  1,280  ft  down  to  1,040  ft  along  a 
road  In  Sec.  6  and  5,  T30N,  R29E,  which  displays  fine  sand  In  thin  (<l  cm) 
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beds  with  some  ripple  bedding.  This  cut  Is  In  a  terrace  that  descends  in  a 
downstream  direction  from  the  mouth  of  Hopkins  Canyon.  It  Is  cut  out  of 
higher  material  and  capped  by  a  lag-gravel  pavement.  The  bottom  of  the  cut 
shows  imbricate  Columbia  River  gravels  dipping  away  from  the  river.  A  similar 
sand  section  between  the  same  elevations  can  be  Inferred  from  slope  angle  and 
rol Idown  clasts  along  the  road  up  the  terrace  fronts  at  the  mouths  of  Hopkins 
Canyon  and  the  Nespelem  River. 

From  the  river's  edge  to  1,320  ft,  cutbanks  show  the  following  sequence: 
river  to  1,200  ft — laterally  extensive,  very  we  1 1 -bedded  silts  and  fine  sands, 
capable  of  holding  nearly  vertical  slopes;  above  1,200  ft — similarly  bedded, 
llght-tan  fine  sands,  which  generally  support  slopes  at  the  angle  of  repose. 
Charcoal  from  these  sands  at  China  Creek,  around  1,280  ft,  has  been  dated  at 
older  than  40,000  years  (TX-3801)  but  this  Is  probably  redeposIted  material 
since  these  beds  show  no  signs  of  having  been  overrun  by  Ice  even  though  the 
late  Wisconsin  Ice  limit  lies  to  the  south. 

From  1,040  ft  to  1,120  ft  on  the  south  bank  of  the  river  upstream  from 
China  Creek,  horizontal  beds  of  foreset  Columbia  River  gravels  rest 
d Isconformab I y  on  the  bedded  silts,  and  are  overlain  by  the  bedded  sands. 

Above  RM  575,  the  gravels  are  lying  In  a  channel  cut  Into  the  silts.  Judging 
by  the  top  of  the  deposit  which  lies  at  1,200  ft,  approximately  160  ft  of  It 
have  been  removed.  These  bedded  gravels  can  be  seen  In  cutbanks  upstream  as 
far  as  Nespelem  Bar.  Farther  upstream  the  record  Is  gone.  At  a  pumping 
station  at  Brewster,  eight  miles  downstream  from  Bridgeport,  what  appear  to  be 
the  same  gravels  within  the  same  sequence  are  graded  upward  from  cobble  to 
coarse  sand,  but  It  Is  not  possible  to  fit  this  locality  Into  sedimentation 
patterns  upstream  from  the  Omak  Trench.  The  section  exposed  along  the  road  In 
Sec.  6  and  5,  T30N,  R29E,  can  be  read  as  the  same  sequence  as  that  In  the 
cutbanks  although  the  bedded  sands  are  preserved  to  a  higher  elevation. 

The  main  canyon  fill  between  1,400  ft  and  1,800  ft  Is  not  well  exposed. 
Between  1,600  ft  and  1,800  ft  In  Strahl  Canyon,  above  Alameda  Flat, 
horizontally  bedded  silts  and  sands  are  exposed  In  a  stream  cut;  the  fill  has 
a  flat,  level  surface  with  no  gravel  visible  on  Its  top.  Jones  et  ai.  (1961) 
describe  a  section  In  lower  Kaiser  Canyon  (RM  585.4),  from  1,500  ft  to  1,700 
ft,  that  Is  also  composed  largely  of  bedded  sand,  and  the  bank  between  1,800 
ft  and  1,400  ft  along  the  road  from  the  Colville  Indian  Agency  down  Into  the 
canyon  Is  a  sand  slope  with  minor  amounts  of  gravel  Included.  The  latter  two 
localities  support  the  Idea  of  a  sand  fill  from  river  level  to  1,800  ft  In  the 
canyon. 

The  main  canyon  fill  Is  almost  lacking  in  the  lower  canyon.  Slumped 
sands  on  the  south  bank  of  the  Columbia  between  RM  566  and  567  are  probably 
downstream  examples  of  the  main  canyon  fill.  These  sands  should  not  be 
confused  with  the  much  coarser  sands  found  below  the  till  between  RM  565.5  and 
562.  Bedded  sands  similar  to  the  section  In  the  upper  canyon  are  found 
discontinuously  up  to  1,600  ft  on  the  south  canyon  wall  upstream  from 
Bridgeport,  Sec.  17,  16,  20  and  21,  T29N,  R26E.  What  appears  to  be  the  same 
material  occurs  up  to  above  1,400  ft  on  the  north  canyon  wall  northwest  of 
Bridgeport  State  Park. 
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POST-TERRACE  DEPOSITS 

Alluvial  fans  of  gravel,  sand,  and  slit  are  built  out  onto  terrace 
surfaces  at  the  mouths  of  tributary  canyons.  Cuts  In  fans  occasionally  reveal 
layers  of  pinkish  tephra  (Hazama  Layer  0)  up  to  a  foot  and  a  half  thick,  high 
up  within  the  fan  material  and  conforming  to  the  fan  surface  profile. 
Indicating  that  the  fan  was  active  when  the  tephra  fell  about  6,700  years  ago, 
and  that  the  terrace  surfaces  on  which  the  fans  are  built  were  In  existence 
long  before  then.  A  good  example  of  such  a  fan  Is  cut  by  the  main  road  at  the 
stream  draining  Hopkins  Canyon,  SE  1/4,  Sec.  24,  T31N,  R29E.  Fans  In  the 
canyon  are  currently  deeply  trenched  by  the  streams  that  built  them. 

Most  surfaces  In  the  canyon  that  are  flat  enough  to  retain  It  have  a 
cover  of  brown  loess  one  meter  or  less  thick,  probably  derived  from  Ice- 
recesslonal  deposits  on  the  Matervtile  Plateau  to  the  south  and  from  the 
canyon  Itself.  Prevailing  winds  are  now  from  the  southwest,  and  strong  winds 
continue  to  blow  the  silt  In  the  canyon  about.  Active  sand  dunes  are  found  In 
the  Omak  Trench  south  of  Goose  Lake  and  on  the  1040  ft  terrace  above  the  slump 
east  of  the  Nespelem  Bar. 

GENERAL  OISTIBt/TION  OF  QUATERNARY  DEPOSITS  IN  THE  PROJECT  AREA 

OKANOGAN  LOBE  TILL  AND  PRE-TILL  DEPOSITS 

Giant  gravels  and  coarse  sands  and  the  massive  dump  moraines  or  debris 
flows  which  overlie  these  deposits  predate  the  Okanogan  Lobe  and  underlie  the 
till  left  by  It.  These  pre-til  I  deposits  are  exposed  along  the  river  from 
about  RM  571,  Just  upstream  from  the  mouth  of  the  Omak  Trench,  to  three  miles 
above  Chief  Joseph  Dam.  Upstream  from  RM  571,  the  till  and  underlying 
deposits  are  concealed  under  terrace  material,  except  where  the  terraces  have 
slumped  or  been  eroded. 

Till,  but  no  underlying  material.  Is  found  along  the  walls  of  the  Omak 
Trench  a  mile  or  so  north  from  Goose  Lake,  where  it  appears  to  have  been  cut 
Into  by  a  wide  stream  flowing  down  the  Trench,  a  possible  sign  of  another 
large  flood.  Till  Is  also  found  at  the  canyon  walls  In  places  upstream  from 
the  Omak  Trench,  especially  above  Alameda  Flat  and  along  the  Nespelem  River 
south  of  the  town  of  Nespelem  and  also  where  the  river  descends  Into  the 
Columbia  Canyon.  In  the  northern  part  of  the  Little  Nespelem's  drainage.  Just 
east  of  Highway  155,  Okanogan  Lobe  till  Is  also  visible.  In  the  lower  canyon, 
below  RM  555,  till  forms  most  of  the  Columbia's  banks,  and  covers  the  entire 
northern  wall  of  the  canyon  on  the  west  side  of  Tumwater  Basin. 

Ice-contact  stratified  drift,  associated  with  the  glacier's  retreat,  has 
been  mainly  noted  In  the  upper  canyon.  A  massive  deposit  lies  one-half  mile 
west  of  the  town  of  Nespelem.  Its  apparent  thickness  Is  600  ft.  Spotty 
occurrences  along  the  canyon's  eastern  wall  are  found  for  miles  south  of 
Nespelem. 


MORAINES  AND  FIELDS  OF  ERRATICS 


Lateral  moraines  formed  by  the  Ice  that  once  tilled  the  portion  of  the 
canyon  located  In  the  project  area  are  prominent  In  four  places:  1)  In  Sec. 

35,  T31N,  R30E,  just  into  the  canyon  from  the  Nespelem  dump;  2)  In  Sec.  12  and 

13,  T30N,  R30E,  Just  south  of  where  the  Little  Nespelem  River  crosses  Highway 

155;  3)  in  Sec.  27  and  34,  T30N,  R31E,  west  and  south  of  Buffalo  Lake;  and,  4) 
in  Sec.  3  and  4,  T29N,  R31E.  The  moraines  near  Buffalo  Lake  mark  the  edge  of 
the  Okanogan  Lobe  and  also  an  edge  of  the  wasting  Ice  fields  In  the  canyon. 

The  area  to  the  north  and  east  of  Buffalo  Lake  remained  unglaclated  throughout 

the  later  Pleistocene.  In  general,  the  edge  of  the  glaciated  area  is  marked 
by  the  distribution  of  erratics  rather  than  by  terminal  moraines.  The  edge 
can  be  followed  at  an  elevation  close  to  2,400  ft  from  Buffalo  Lake  northward 
over  the  divide  Into  the  Little  Nespelem  drainage,  and  from  there  along  a 
prominent  ice-margin  channei  in  Sec.  15  and  21,  T39N,  R31E,  on  across  Joe 
Moses  Creek,  and  Into  the  valley  of  the  Little  Nespelem.  The  margin  swings 
northeast  to  cross  the  ridge  between  the  Nespelem  and  Sanpol I  River  valleys 
about  three  miles  north  of  Cache  Creek  Road.  South  of  a  line  from  Buffalo 
Lake  to  the  center  of  Sec.  29,  T31,  R3lE,  the  erratics  are  almost  entirely 
basaltic.  Indicating  that  the  Ice  reached  outliers  of  Columbia  River  Basalt 
north  of  the  canyon  in  this  area.  North  of  this  line,  erratics  are  derived 
almost  entirely  from  granitic  bedrock. 

Moraines  are  not  common  elsewhere  In  the  study  area,  but  there  are  some 
prominent  fields  of  very  large  basalt  erratics  sometimes  called  haystacks. 
Three  of  the  most  prominent  fields  are:  1)  at  Belvedere  (sec.  36,  T30N,  R30E) 
on  Highway  155;  2)  along  the  north  bank  of  the  Columbia  Just  downstream  from 
the  Omak  Trench  and  perhaps  looping  across  the  river  to  the  south  of  Parsons 
Rapids  at  RM  564;  and,  3)  along  the  east  bank  of  the  river  at  RM  566-568, 
across  from  Tumwater  Basin.  All  these  fields  are  In  areas  where  terrace 
material  Is  thin,  as  at  Belvedere,  or  entirely  absent.  There  are  a  few 
remnants  of  It  Just  downstream  from  the  Omak  Trench  but  very  little  downstream 
from  there.  Haystacks  of  similar  size  are  found  on  bedrock  or  thin  cover  In 
the  canyon  Itself  throughout  the  study  area,  but  not  In  such  noticeable 
concentrations.  Erratics  are  seldom  found  on  terraces,  but  are  occasionally 
found  at  the  contact  between  terrace  material  and  underlying  till  or  bedrock. 
This  relationship  supports  the  hypothesis  that  the  terraces  are 
glaclolacustr Ine  fill  since  more  erratics  might  be  expected  on  terrace 
surfaces  If  they  originated  at  the  Ice  margin. 

ICE-ASSXIATED  CHANNELS  AND  SPILLWAYS 

Channels  formed  by  glacial  meltwater  (Ice-marginal  channels)  often  follow 
a  northwest-southeast  Joint  system  of  bedrock  In  the  Omak  Trench.  Flint 
(1935)  states  that  channels  In  the  Trench  were  cut  by  Ice-marginal  streams  and 
also  display  signs  of  smoothing  and  scratching  by  Ice.  For  this  reason,  he 
Infers  at  least  two  Ice  advances  down  the  Trench. 
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Channels  cut  Into  the  canyon  walls  by  streams  flowing  along  the  edge  of 
the  wasting  Ice  are  not  common  In  the  Columbia  Canyon  Itself,  but  there  Is  a 
beautiful  example  of  a  hanging  channel  Just  south  of  where  upper  Kaiser  Canyon 
meets  Highway  155.  The  most  noticeable  channel  In  the  canyon  Itself  rounds 
the  bend  where  the  Columbia  turns  south  directly  across  from  the  mouth  of  the 
Omak  Trench.  It  cuts  at  least  30  ft  Into  bedrock  above  the  south  bank  of  the 
river  at  an  elevation  of  1,800  ft.  The  margin  of  the  wasting  Ice  must  have 
lain  here  for  some  time  In  order  to  cause  such  a  dramatic  channel.  The  erratic 
field  In  the  area  (the  second  described  In  the  above  section)  may  record  this 
long  stillstand. 

The  Ice  In  the  Columbia  Canyon  Impounded  many  lakes  In  tributary  canyons 
above  the  north  bank  of  the  river  In  the  unglaclated  region  south  of  the 
Little  Nespelem.  As  the  side  canyons  filled,  water  flowed  through  low  points 
In  the  Interfluves  and  cut  a  series  of  spillways  that  today  are  steep-walled 
canyons  In  the  basalt  and  the  underlying  bedrock.  Upper  Kaiser  Canyon  Is  an 
example.  Others  are  found  In  Sec.  28  and  35,  T30N,  R31E,  and  In  Sec.  9  and 
10,  T29N,  R31E.  As  the  canyon  Ice  melted  away,  lower  and  lower  base  levels 
were  established  for  these  tributary  lakes,  and  spillways  were  cut  at 
successively  lower  elevations.  A  similar  series  of  spillways  Is  found  above 
the  east  shore  of  Omak  Lake.  Farther  to  the  north,  Omak  Creek  formerly 
emptied  Into  the  Omak  Trench  through  a  400-ft-deep  spillway  In  Sec.  14,  22, 

23,  and  27,  T33N,  R27E.  Upper  Coyote  Creek  flows  In  the  spillway  where  a 
large  lake  In  the  valley  east  of  Omak  formerly  discharged  through  D I  saute  I 
Pass.  Hopkins  Canyon  may  represent  a  similar  channel  that  drained  a  lake  In 
the  valley  of  Smith  and  Condon  Creeks,  or  It  may  be  the  path  of  an  ice- 
marginal  channel  along  the  east  side  of  the  Omak  Trench  that  was  forced  to 
flow  over  the  shoulder  of  Whitmore  Mountain  when  Ice  filled  the  Trench  at  the 
point  where  It  turns  southwest,  south  of  Boot  Mountain.  FIN  at  approximately 
1,400  ft  extending  from  the  main  canyon  Into  Hopkins  Canyon  Indicates  that 
Hopkins  Canyon  was  cut  before  Glacial  Lake  Columbia  filled  the  Columbia's 
canyon,  either  during  an  Ice  advance  before  the  last,  late  Wisconsin  one  or 
possibly  during  the  last  advance  after  ice  had  filled  the  Omak  Trench  and  so 
forced  meltwater  around  Whitmore  Mountain.  This  occurred  before  the  main 
canyon  was  blocked  by  Ice,  Impounding  Glacial  Lake  Columbia. 

TERRACES 

The  prominent  system  of  terraces,  traceable  far  upstream  past  the  Grand 
Coulee,  exists  only  as  remnants  downstream  from  the  mouth  of  the  Omak  Trench. 
Flint  (1935)  reported  his  Nespelem  silt  terrace  at  about  1,800  ft  along  the 
west  wall  of  the  Trench,  but  limited  examination  of  that  area  shows  only 
bedrock.  There  Is  one  terrace  remnant  at  1,800  ft  above  the  north  bank  of  the 
Columbia  just  downstream  from  the  mouth  of  the  Trench.  It  was  probably 
continuous  with  the  slumped  rhythmically  bedded  sands  and  silts  across  the 
river  Just  upstream  from  Parsons  Rapids  (RM  566.5)  on  the  opposite  shore  of 
the  river.  The  upper  limit  of  this  latter  material  Is  not  known. 
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A  good  example  of  a  terrace  above  1,800  ft  that  is  not  part  of  the  main 
canyon  system  is  between  1,800  ft  and  2,200  ft  above  the  north  bank  of  the 
Little  Nespelem.  It  Is  composed  of  material  deposited  In  a  lake  Impounded  by 
the  Ice  In  the  main  canyon.  The  later  1,800  ft  terrace  can  be  seen  to  be  set 
Into  the  higher  terrace  In  this  area. 

Ice-marginal  terraces,  the  floors  of  abandoned,  perched  Ice-marginal 
streams,  are  composed  of  Ice-contact  stratified  drift.  Their  distribution  has 
been  described  earlier.  The  terrace  surface  west  of  the  town  of  Nespelem,  at 
2,400  ft.  Is  some  600  ft  above  the  outwash  In  the  valley  of  the  Nespelem 
River;  the  outwash  overlies  the  top  of  1,800  ft  terrace.  Since  the  1,800  ft 
terrace  postdates  the  Ice-marginal  one.  It  probably  buries  the  lowest  part  of 
It,  an  indication  that  the  2,400  ft  terrace  Is  even  thicker  than  It  appears. 
Other  ice-marginal  terraces  In  the  study  area  are  much  smaller  than  this  one. 

The  most  prominent  surfaces  developed  In  the  terrace  system  of  the  main 
canyon  fill  I  le  at  1 ,800  ft,  1 ,400  ft,  1 ,240  ft,  and  1 ,000  ft.  The  1 ,800  ft 
level,  as  stated  earlier.  Is  most  likely  the  top  of  the  glaclolacustr ine  fill 
in  the  main  canyon.  That  Is,  It  represents  the  highest  bottom  of  Glacial  Lake 
Columbia,  dammed  by  Ice  farther  down  the  canyon.  This  surface  Is  kettled  In 
Sec,  17,  T29N,  R3lE  and  Sec.  24,  T30N,  R30E.  Mt.  St.  Helens  Set  'S*  tephra, 
about  13,000  years  old,  has  been  reported  atop  this  terrace  above  Elmer  City 
(KIver  and  Stradling  1982).  At  roughly  this  same  elevation,  in  both  the  upper 
and  lower  canyon,  are  doublet  features  Interpreted  as  strandlines  by 
geologists  of  the  Energy  Systems  Group  of  the  Rockwell  Hanford  Operation  (L. 
Hanson,  personal  communication  1979).  These  features  are  clearly  visible 
above  the  south  bank  of  the  Columbia  In  the  NE  1/4  Sec.  20,  T30N,  R29E  at 
Alameda  Flat,  and  from  northeast  to  southwest  across  Sec.  10,  T29N,  R26E, 
seven  miles  east  of  Bridgeport.  A  possible  strand  I Ine  also  appears  west  of 
Hopkins  Canyon  on  the  face  of  Whitmore  Mountain.  An  Ice-dammed  lake  occupying 
the  canyon  and  having  a  shoreline  near  1,800  ft  could  account  for  the 
deposition  of  the  material  In  the  main  system  of  terraces.  We  do  not  know 
whether  the  doublets  In  the  upper  and  lower  canyons  are  at  the  same 
elevations. 

The  1,400  ft  level  Is  strongly  expressed  on  the  north  bank  of  the  river 
from  Buckley  Bar  down  past  the  mouth  of  the  Nespelem  River,  and  again  at  the 
mouth  of  Hopkins  Canyon.  It  Is  present  at  Alameda  Flat  above  the  south  bank, 
where  it  has  been  modified  by  erosion  and  subsidence,  but  absent  In  the  lower 
canyon  except  for  a  possible  remnant  In  Sec.  11  and  12,  T29N,  R25E,  near 
Bridgeport  State  Park.  Where  the  1,400  ft  terrace  can  be  examined,  the 
surface,  which  I  believe  to  be  a  stream-cut  surface,  has  a  layer  of  Columbia 
River  gravels  of  mixed  lithologies  beneath  the  usual  loess.  Jones  et  al. 
(1961)  map  till  at  this  elevation  In  lower  Kaiser  Canyon,  and  account  for  it 
by  postulating  a  readvance  of  the  Okanogan  Lobe;  this  till,  however.  Is  found 
nowhere  else,  and  It  may  represent  only  a  marginal  fluctuation  that  occurred 
prior  to  the  deposition  of  the  main  canyon  fill. 

The  1,240  ft  surface  Is  found  In  the  upper  canyon  and  In  the  Omak  Trench 
south  of  Omak  Lake.  From  Omak  Lake  north,  the  surface  is  not  found.  This 
surface  level  remains  enigmatic:  In  none  of  its  exposures  has  a  capping  layer 
of  Columbia  River  gravel  been  found.  In  the  Omak  Trench  south  of  Goose  Lake, 
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the  surface  extends  Into  the  channel  occupied  by  Goose  Lake,  Indicating  that  a 
channel  was  cut  through  the  Trench  before  the  formation  of  the  1,240  ft  level. 
This  relationship  and  the  lack  of  a  gravel  surface  layer  suggest  that  the 
1,240  ft  level  Is  a  depositlonal  surface.  If  so.  It  must  postdate  the  1,800 
ft  fill. 

The  lowest  strongly  expressed  surface  In  the  canyon  lies  at  about  1100  ft 
near  Grand  Coulee  Dam.  It  descends  downriver  to  1000  f+  at  the  mouth  of  the 
Omak  Trench  and  below  that  at  Allen  Bar  and  Gavlota  Bend.  It  Is  not  well 
expressed  farther  down  the  canyon.  The  surface  Is  often  covered  with  Columbia 
River  gravel,  overlain  by  loess  or  alluvial  fans.  The  gravel  cover  Is  more 
than  15  ft  thick  In  places. 

The  next  lower  surface  was  mostly  submerged  by  the  pool  behind  Chief 
Joseph  Dam,  but  fans  built  onto  It  remain  partly  above  water  and  form  the 
substrate  for  many  of  the  sites  under  Investigation  by  the  Chief  Joseph  Dam 
Cultural  Resources  Project. 

OUTWASH  FEATURES 

Glacial  outwash  Is  not  common  In  the  canyon.  Above  Parsons  Rapids,  the 
main  canyon  glaclolacustrine  fill  conceals  most  low  areas  where  outwash  might 
have  been  preserved.  In  the  lower  canyon,  not  much  Is  left  but  till,  flood 
gravels,  and  bedrock.  A  portion  of  an  outwash  sequence  may  be  preserved  on 
the  north  bank  of  the  river  opposite  Lone  Pine  Island,  near  RM  560.7.  Here, 
poorly  sorted  sands  and  gravels  of  mixed  lithologies  overlie  till.  Bedding  is 
discontinuous,  strongly  suggesting  a  cut-and-flll  pattern.  The  section  Is 
truncated  by  a  stream-cut  surface  at  about  940  ft.  This  material  may  be  Ice- 
contact  stratified  drift.  Instead  of  outwash. 

In  the  Omak  Trench  a  flat  surface  between  1,520  ft  and  1,560  ft  on  either 
side  of  Goose  Lake  may  be  an  outwash  surface.  A  gravel  pit  next  to  the 
highest  portion  of  the  road  east  of  Goose  Lake  shows  that  part  of  the  surface 
Is  underlain  by  river  gravels  foreset  to  the  south.  Paired  terraces  underlain 
by  till  occur  at  the  so\ith  foot  of  Boot  Mountain  and  across  the  Trench  at  the 
foot  of  Whitmore  Mountain,  These  may  record  a  stillstand  whose  outwash  plain 
Is  the  1,520  ft-1,560  ft  surface. 

Outside  the  canyon  proper,  a  fine  three-stage  outwash  sequence  Is 
recorded  south  of  Owhl  Lake,  An  early  drainage,  probably  from  Ice  In  what  Is 
now  Owhl  Flat  and  Owhl  Lake,  left  an  outwash  plain  above  2,640  ft  In  Sec.  15, 
22,  and  25,  T51N,  R51E.  Later  drainage  from  the  Ice  that  lay  to  the  west  in 
the  canyon  of  the  Nespelem  cut  across  and  Into  this  plain,  and  drained  Into 
the  Little  Nespelem,  which  had  to  cut  across  the  earlier  outwash  plain.  In 
Sec.  26,  to  flow  to  the  main  canyon.  Currently,  Cache  Creek  road  follows  this 
cut  In  Sec.  15  and  22.  Sections  14,  15,  and  24  contain  white  clays  laid  down 
In  a  lake  impounded  by  the  early  outwash  plain,  which  extended  across  the 
valley  of  the  Little  Nespelem  and  blocked  the  river. 


FLOOD  FEATURES  IN  THE  OMAK  TRENCH 


Aerial  photos  of  the  Omak  Trench  south  of  Omak  Lake  show  scarps  cut  Into 
till  on  both  sides  of  the  Trench.  Just  north  of  Goose  Lake  Is  what  may  be  a 
channel  bar  more  than  a  mile  long;  and,  what  is  perhaps  a  giant  ripple  field 
similar  to  the  giant  subaqueous  ripples  associated  with  Missoula  flooding 
appears  one-half  mile  northwest  of  Goose  Lake.  Ground  examination  of  the  bar- 
I  Ike  feature  at  the  ripple  field's  edge  revealed  a  field  of  rocks  averaging 
more  than  a  foot  In  intermediate  diameter.  This  field  resembles  the  boulder- 
covered  bars  along  the  Columbia  below  Lake  Chelan  that  have  been  Interpreted 
as  deposits  of  very  large  floods;  It  may  be  the  bedload  of  a  large  flood  down 
the  Trench.  Large  foreset  openwork  gravels,  containing  clasts  up  to  a  foot  In 
Intermediate  diameter,  are  found  just  to  the  north  of  St.  Mary's  Mission  at 
the  north  end  of  the  Trench. 

DEPOSITS  POSTDATING  OKANOGAN  LOBE  TILL 

The  flood  gravel  which  overlies  the  till  Is  known  with  certainty  only  at 
RM  561,  What  are  probably  the  same  gravels  are  exposed  between  RM  570  and 
571.  The  main  canyon  fill  extends  upstream  from  RM  565,  a  point  about  a  mile 
downstream  from  the  mouth  of  the  Omak  Trench.  Downstream  from  there,  the 
terrace  system  and  Its  associated  material  are  not  common.  The  floor  material 
of  the  Omak  Trench  Is  the  same  sand  that  makes  up  the  main  canyon  fill  at  the 
point  where  the  Trench  joins  the  Columbia  River  Canyon. 

SLUMPS 

Flint  and  Irwin  (1939)  noted  that  the  entire  Quaternary  section  of 
deposits  at  the  Grand  Ctoulee  Dam  site  was  broken  by  slumping.  Massive  slumps 
are  found  for  several  miles  downstream  from  the  dam,  especially  on  the  north 
bank,  and  continue  to  be  common  Into  the  study  area.  Bailey  Basin  Is  an 
easily  seen  slump  scar  south  of  the  mouth  of  the  Nespelem  River,  and  the 
entire  bank  has  slid  In  the  stretch  from  there  to  north  of  the  mouth  of  the 
Nespelem.  The  fill  Is  also  displaced  between  RM  578  and  579,  as  Is  the  south 
bank  at  RM  580,  the  north  end  of  BIssell  Flat.  Parsons  Rapids  marks  another 
large  slump,  a  quarter  of  a  mile  long;  the  Bridgeport  slide,  on  the  south  bank 
upstream  from  Chief  Joseph  Dam,  Is  larger.  The  latter  Involves  till  and  other 
sediments  and  bedrock  while  those  upstream  are  all  In  the  main  canyon  fill. 
Pool  raises  in  Rufus  Woods  Reservoir  may  Initiate  new  bank  failures  In  the 
main  canyon  fill. 

CENOZOIC  HISTORY  OF  THE  REGION 


The  outpouring  of  the  Columbia  River  Basalts  In  the  Miocene  pushed  the 
Columbia  River  west  of  Its  original  course.  Into  a  new  channel  along  the  north 
and  west  of  the  basalt  plateau  where  It  may  have  met  the  Okanogan  River  at 
Omak.  In  a  few  places,  such  as  north  of  Grand  (k)ulee  Dam,  the  river  exploited 


>■  Jl -Jt 


»-V  «vA'?jr»->~»i.-Mn»yMry  ii  ■.  jt.  ajir » j  t  Fjr»»'MrMty.¥^^A  «j  >_■  •anr’^-M^rr 


107 


weaknesses  In  the  basalt  and  cut  off  outliers,  but  the  plateau-marginal 
pattern  may  have  held  until  sometime  In  the  Pleistocene,  At  that  time,  tn  ice 
sheet  moving  from  the  north  pushed  the  river  west  from  Whitmore  Mountain  and 
held  It  there  while  It  cut  what  we  know  today  as  the  lower  canyon  into  the 
Plateau  basalts.  When  this  happened,  and  how  many  times,  Is  not  known  since 
the  maximum  advance  of  the  Okanogan  Lobe  of  the  Cordllleran  Ice  Sheet 
destroyed  or  covered  evidence  of  earlier  Ice  advances.  But  it  is  certain  the 
Columbia  River  from  the  upper  Grand  Coulee  downstream  to  far  beyond  Bridgeport 
was  covered  by  the  Okanogan  Lobe  of  the  Cordllleran  Ice  sheet  at  least  once 
during  late-Plelstocene  time.  The  Okanogan  Lobe  Is  thought  to  have  reached 
Its  maximum  extent  during  the  mId-PInedale  advance  (Richmond  et  al.  1965),  at 
which  time  It  built  a  large  terminal  moraine  (the  Withrow  moraine)  some  35 
miles  south  of  the  canyon.  Waitt  (1972)  has  shown  that  the  Okanogan  Lobe  and 
the  Puget  Lobe  merged  across  the  North  Cascades,  and  Hibbert  (1979)  has  shown 
that  the  Puget  Lobe  reached  Its  maximum  extension  between  13,000  and  14,500 
BJ*.  The  Okanogan  Lobe  may  have  reached  Its  maximum  extension  about  the  same 
time.  Dates  from  a  peaty  deposit  beneath  the  till  at  Bridgeport  State  Park 
are  30,540±3110  B.P.  (TX-3802)  and  more  than  40,000  B.P,  (TX-3804)  and  carbon- 
rich  clay  and  silt  from  below  the  till  on  the  south  bank  of  the  river  at  RM 
553  yielded  a  date  of  24,820±1760  years  B.P.  (TX-3803),  Indicating  that  the 
Okanogan  Lobe  reached  the  lower  canyon  no  earlier  than  about  25,000  years  ago. 

Aerial  photos  of  the  region  show  that  the  Ice  flow  during  the  last 
advance  across  the  canyon  was  roughly  north-south  in  orientation,  heading 
downstream  from  the  Omak  Trench.  A  part  of  the  lobe,  somewhat  to  the  east, 
pushed  farther  up  the  (Columbia  until  the  Ice  was  moving  almost  due  east  at  the 
upper  end  of  the  Grand  Coulee. 

In  his  study  of  regional  glacial  activity.  Baker  (1978)  describes  a 
possible  scenario  for  the  vast  outburst  flooding  that  took  place  during  the 
late  Pleistocene  when  the  Ice  sheet  still  extended  Into  the  area.  An  enormous 
lake  known  as  Glacial  Lake  Missoula  was  impounded  In  western  Montana  when  the 
Pend  Oreille  Lobe  of  the  Cordllleran  Ice  Sheet  blocked  the  Clark  Fork  River. 
Several  times  (recent  estimates  vary  from  twelve  to  forty)  during  the  late 
Pleistocene,  the  Ice  dam  gave  way  and  gigantic  floods  swept  down  the  Spokane 
and  Columbia  Rivers.  Those  floods  cut  the  channeled  scablands  of  eastern 
Washington  In  all  the  areas  where  the  Ice  filling  the  canyon  of  lower  Columbia 
blocked  their  passage.  Flood  waters  flowing  around  the  nose  of  the  Okanogan 
Lobe  formed  Moses  Coulee  (Hanson  1970)  and  a  later  flood  which  occurred  when 
the  Ice  lay  farther  south  formed  Grand  (k)ulee.  Missoula  outbursts  that 
occurred  when  the  canyon  was  not  occupied  by  the  Okanogan  Lobe  flowed  through 
the  canyon  and  on  down  the  Columbia  channel  past  present-day  Lake  Chelan  and 
Wenatchee  where  huge  point  bars  remain  as  record  of  the  flooding. 

Giant  gravels  which  Me  below  Okanogan  Lobe  till  In  the  lower  canyon 
testify  to  floods  before  the  Okanogan  Lobe  last  filled  the  canyon.  RIpup 
clasts  of  bedded  sands  and  silts  contained  in  these  gravels  may  record  a  lake 
dammed  by  an  earlier  advance  Into  the  canyon.  This  lake  may  have  sapped  and 
undercut  the  walls  of  the  canyon,  causing  their  collapse.  This,  In  turn, 
brought  great  masses  of  rim  basalt  down  Into  the  canyon,  carrying  deposits 
from  the  plateau  surface  with  them,  including  the  peats  found  In  what  may  then 
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be  large  debris  flows  overlying  the  gravel  deposits.  Some  of  this  peat  (see 
above)  Is  radiocarbon  dated  to  30,540±3110  B.P.  (TX-3802).  This  date  may 
Indicate  the  age  of  the  flood,  but  the  flood  could  be  later. 

After  its  maximum  advance,  the  Ice  of  the  Okanogan  Lobe  wasted  down  In 
place  with  much  of  the  meltwater  flowing  out  along  the  Ice  In  the  canyon.  The 
strand  line  doublets  and  the  bedded  sands  of  remarkably  uniform  appearance, 
found  throughout  the  canyon  from  Chief  Joseph  Dam  upstream  to  beyond  the  Grand 
(k)ulee,  suggest  an  Ice  dam  In  the  vicinity  of  Bridgeport.  There  Is  no  field 
of  erratics  to  mark  the  site. 

As  the  Okanogan  Lobe  wasted  down  In  the  canyon,  the  level  of  Glacial  Lake 
Columbia,  impounded  by  ice,  dropped.  That  the  Ice  sheet  wasted  In  place, 
rather  than  melting  back  to  the  north,  is  shown  by  widespread  dead-ice  terrain 
and  ground-moraine  on  the  Waterville  Plateau.  As  the  Ice  surface  dropped  In 
the  canyon,  lateral  moraines  and  Ice-marginal  stream  beds  were  stranded  and 
the  spillways  for  side-canyon  lakes  cut  deeper  and  deeper,  and  new  ones  were 
formed  at  lower  elevations.  The  surface  of  Glacial  Lake  Columbia  seems  to 
have  been  near  1,800  ft  twice  to  account  for  the  strand  line  doublet  In  the 
upper  canyon.  Klver  and  Stradling  (1982)  report  the  presence  of  Mt.  St. 

Helens  Set  'S'  tephra  on  the  1,800  ft  terrace  above  Elmer  City,  showing  that 
sediment  had  been  deposited  at  that  elevation  more  than  13,000  years  ago.  The 
doublet  In  the  lower  canyon  northeast  of  Chief  Joseph  Dam  appears  to  be  at  a 
lower  elevation,  but  accurate  leveling  has  not  been  carried  out.  It  Is 
unclear  at  what  stage  In  the  history  of  the  lake  the  strand  lines  formed,  and 
whether  they  all  record  the  same  lake  levels  or  even  the  same  lake.  If  they 
do,  they  could  provide  Information  on  amounts  of  postglacial  IsostatIc  rebound 
throughout  the  canyon. 

As  long  as  the  lake  level  was  held  above  the  elevation  of  the  Intake  to 
Grand  Osulee  (now  at  1,550  ft  to  1,600  ft),  the  lake  drained  out  primarily 
through  the  Coulee,  but  after  the  wasting  Ice  In  the  canyon  allowed  the  lake 
level  to  drop  below  that  level,  the  river  had  to  flow  out  through  the  lower 
canyon  or  through  the  Omak  Trench.  The  lack  of  lake  fill  higher  than  about 
1,360  ft  In  the  C~.2k  Trench  suggests  that  the  Trench  was  blocked  by  Ice  which 
kept  out  Glacial  Lake  Oslumbla  until  sometime  after  the  lake  level  dropped 
below  the  inlet  to  Grand  Coulee.  This  would  mean  that  the  Columbia  must  have 
been  flowing  out  through  the  lower  canyon  Instead  of  through  the  Omak  Trench. 

The  material  deposited  In  Glacial  Lake  Columbia  was  dissected  by  the 
Columbia  as  the  downstream  Ice  dam  wasted  away  and  was  cut  Into  by  the  river. 
The  river  was  held  near  an  elevation  of  1,400  ft  before  It  resumed 
downcutting.  Ice  melting  back  In  the  Omak  Trench  when  the  river  was  near  the 
1,400  ft  elevation  built  an  outwash  plain  across  the  Trench  at  the  present 
location  of  (k>ose  Lake,  where  It  met  the  waters  of  Glacial  Lake  Columbia  three 
miles  north  of  the  present  river.  From  that  time  on,  the  river  continued  to 
cut  down  to  an  undetermined  depth  perhaps  not  too  different  from  that  of  the 
present  (1979)  channel. 

After  the  remaining  Ice  melted  out  of  the  Omak  Trench,  a  large  flood  of 
unknown  depth  came  down  the  Trench  from  the  north,  leaving  foreset  openwork 
gravels  near  St.  Mary's  Mission  and  perhaps  building  a  large  pendant  bar  to 
the  north  of  Goose  Lake.  This  flood  cut  a  channel  In  the  lower  Trench  to 
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below  1,200  ft;  Goose  Lake  lies  In  this  channel.  We  can  presume  therefore 
that  the  Columbia  was  flowing  at  some  elevation  below  1,200  ft  from  there  to 
Its  junction  with  the  Okanogan  near  Brewster.  Most  of  the  Ice  In  the  Okanogan 
River  and  the  Columbia  must  have  been  gone  for  the  rivers  to  flow  at  this 
elevation.  If  the  Ice  was  that  low  In  the  valley  of  the  Okanogan,  it  is 
unlikely  that  enough  water  was  dammed  In  the  valley  of  Omak  Creek  to  have 
caused  a  large  flood.  The  water  probably  came  down  the  Okanogan,  where  a 
patch  of  what  may  be  giant  ripples  on  the  Great  Terrace  north  of  Omak  may 
record  the  event. 

The  mouth  of  the  channel  cut  In  the  Omak  Trench  by  the  flood  Is  now 
filled  with  the  bedded  sands  that  underlie  the  1,240  ft  surface  In  the  upper 
canyon.  These  may  have  been  laid  down  by  a  second  lake  In  the  canyon.  The 
surface  of  this  lake  probably  lay  not  too  far  above  1,280  ft.  The  lack  of 
bedded  sands  In  the  lower  canyon  at  elevations  below  1,240  ft  may  Indicate 
that  It  was  confined  to  the  upper  canyon,  perhaps  held  in  by  a  massive  slide 
from  the  canyon  rim  opposite  Parsons  Rapids,  where  the  basalt  rests  on  weak 
Latah.  The  basalt  blocks  at  that  locality  would  then  be  slump  debris  rather 
than  glacial.  The  erratic  field  does  not  look  like  a  slide,  but  the  smaller 
material  may  have  been  removed  by  the  last  major  flood  down  the  canyon  from 
the  east.  The  stratigraphic  position  of  this  flood’s  deposits,  and  therefore 
the  age  of  this  flood,  are  uncertain.  Its  effects  are  not  visible  at 
elevations  much  above  1,100  ft,  and  It  is  difficult  to  determine  whether  Its 
gravels  underlie  the  1,240  ft  fill  or  are  set  into  It.  Possibly  the  second 
lake  In  the  canyon  was  held  In  by  a  dam  downstream  from  Parsons  Rapids. 

As  the  Ice  barrier  continued  to  melt  out,  the  Columbia  finally  breached 
it  and  returned  to  Its  channel  In  the  lower  canyon.  Fans  containing  Layer  0 
Mt.  Mazama  tephra  (about  6,700  BJ*.)  are  built  onto  the  1,000  ft  surface, 
showing  that  the  Columbia  had  completed  its  dissection  of  the  lake  fill  well 
before  7,000  years  ago.  Since  that  time,  these  fans  have  been  cut  Into  by 
their  streams.  A  pollen  diagram  from  Goose  Lake  (Dalan,  this  volume;  Nickmann 
and  Leopold,  this  volume)  shows  pine  pollen  Increasing  In  relative  abundance 
in  the  sediments  above  the  tephra,  as  grass  pollen  and  sagebrush  decrease. 

The  greatest  change  Is  at  a  level  halfway  between  the  tephra  layer  and  the  top 
of  the  sediments.  Unsupported  interpolation  would  suggest  a  date  between  2000 
and  4000  years  ago  for  this  Increase  In  forest  cover  on  the  canyon  rim.  This 
same  time  span  Includes  the  onset  of  relatively  cooler  and  wetter  conditions 
over  much  of  the  northern  hemisphere.  Since,  according  to  the  diagram,  the 
pines  had  been  In  the  region  for  quite  some  time,  the  change  In  the  pollen 
curves  probably  reflects  change  In  abundance  of  pine  and  not  Its  immigration 
Into  the  area.  Changes  In  the  pattern  of  precipitation  In  the  area  (not 
necessarily  in  the  amount)  could  lead  to  more  permanent  stream  flow  and  to 
Increased  forest  cover,  slowing  runoff  and  thereby  reducing  the  number  of 
flash  floods  that  build  fans.  Increased  precipitation  might  produce  the  same 
result.  An  effectively  wetter  climate  with  increased  vegetation  cover 
Increases  chemical  weathering  In  relationship  to  mechanical  weathering,  and  so 
helps  reduce  sediment  In  streams,  sometimes  making  them  more  effective  eroding 
agents.  Such  regional  changes  In  climate  during  the  past  3,000  years  or  so 
have  put  the  final  touches  on  today’s  landscape. 
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3.  POLLEN  ANALYSIS  OF  A  CORE  FROM  GOOSE  LAKE 
OKANOGAN  COUNTY.  HASHINGTON 


by  RInIta  Oalan 


Pollen  analysis  Is  a  widely  used  method  for  reconstructing  vegetation  and 
climate.  This  chapter  presents  the  results  of  pa  I yno log  leal  analysis  of  a 
core  from  Goose  Lake,  Okanogan  County,  Washington,  part  of  a  fossil  pollen 
study  aimed  at  providing  paleoenvironmental  Information  for  the  Chief  Joseph 
Cultural  Resources  Project.  Although  pollen  analysis  had  been  conducted  at 
several  locales  In  eastern  Washington  when  this  study  was  planned  In  1978,  the 
available  studies  were  limited  In  their  applicability  to  the  project's  goals 
because  of  their  methodology  or  location.  Hansen,  the  pioneering 
researcher,  often  lumped  nonarboreal  taxa  Into  a  single  group  and  did  not  have 
access  to  radiocarbon  dates  (Hansen  1943,  1944,  1947)«  Later  studies  by  Davis 
et  al.  (1977),  Mack  et  al.  (1976,  1978b),  and  Nlckmann  (1979)  were  conducted 
on  cores  from  lakes  located  some  distance  from  the  project  area.  Therefore  we 
sought  to  obtain  a  pollen  profile  from  a  lake  in  or  near  the  project  area. 

Cores  were  first  collected  from  Rex  Grange  Lake  (NE  1/4  sec.  36,  T,  30 
N.,  R  29E.,  elev.  770  m),  Douglas  County,  and  Seatons  Grove  Lake  (SW  1/4  sec. 
36,  T  29N.,  R.  31E.,  elev.  329  m),  Okanogan  County,  Washington.  Based  on 
comparisons  with  other  pollen  diagrams  from  eastern  Washington,  the  Rex  Grange 
Lake  core  was  found  to  provide  only  a  record  of  the  late  Holocene  (Appendix 
C).  The  Seatons  Grove  core  yielded  samples  of  low  pollen  content  and  poor 
pollen  preservation.  A  core  representing  a  relatively  long  sequence  was  then 
obtained  from  Goose  Lake,  Okanogan  County,  Washington.  Analysis  of  this  core 
Is  presented  below. 

SITE  SETTING 

(Boose  Lake,  Okanogan  County,  Washington  Is  located  within  Sec.  19,  20, 
and  29,  T.  3lN.,  R  28E.  of  the  Boot  Mountain  Quadrangle  U.S.  Geological 
Survey.  The  lake  lies  at  an  elevation  of  373  m  (1,225  ft),  approximately  27 
km  (17  ml)  west  from  Nespelem  and  27  km  southeast  from  the  city  of  Okanogan 
(Figure  3-1).  The  lake  Is  733,731  square  meters  (181J  acres)  In  area  (Figure 
3-2)  and  has  a  maximum  depth  of  3.05  m  (10  ft).  Goose  Lake  drains  Into  the 
Columbia  River  (Wolcott  1973:308-9). 
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Figure  3-2.  Map  of  Goose  Lake  showing  depth  contours  In  feet 
(adapted  from  Wolcott  1973).  X  marks  the  core  location. 


GEOLOGIC  HISTORY 

Goose  Lake  lies  near  the  southern  end  of  the  Omak  Lake  Trench  (Figure  3- 
1),  an  abandoned  river  channel  which  extends  from  the  Columbia  River  near 
Goose  Lake  to  the  Okanogan  River  near  Omak  along  the  north-eastern  edge  of  the 
Okanogan  Plateau  (Flint  1935:175-6).  During  the  late  Pleistocene,  the  Omak 
Trench  was  covered  by  the  Okanogan  Lobe  of  the  Cordllleran  Ice  Sheet.  At  Its 
maximum,  the  lobe  extended  onto  the  Columbia  Plateau  (Richmond  et  al. 

1965:235),  terminating  48  km  (30  mi)  south  of  Bridgeport.  Its  southern  limit 
Is  defined  by  the  Withrow  Moraine  (McKee  1972:281).  The  Omak  Lake  Trench  was 
deepened  and  enlarged  during  glaciation  (Pardee  1918:47). 

MODERN  VEGETATION  AND  CLIMATE 

Goose  Lake  lies  only  1.5  km  from  the  forest  edge  In  the  steppe  region  of 
the  Cascade  Range  rain  shadow.  Today  this  region  Is  dominated  by  bunchgrass 
and  sagebrush  steppe  communities  with  forest  vegetation  generally  confined  to 
mountain  slopes  with  sufficient  precipitation  (Franklin  and  Dyrness  1973:209). 


Nine  zonal  associations  have  been  recognized  In  this  steppe  region. 

Goose  Lake  lies  on  the  border  of  the  Artealsla  tr Identata-Agropyron  and  the 
Artem 1 s I  a  tr I  parti ta-Festuca  zones  (Figure  3-1).  Undisturbed  vegetation  In 
the  Artem  I  s  I  a  tr Identata-Agropyron  zone  Is  distinguished  by 
Artemisia  tr I dentate  ssp.  tr I dentate  (big  sagebrush)  as  the  principal  shrub, 
and  hy  Agropyron  solcatum  (bluebunch  eheatgrass)  as  the  principal  grass. 
Variable  amounts  of  St  I pa  comata  (needle-and-thread),  fi.  thurberlana 
(Thurber's  need legrass),  Eafl  cusicki I  (Cusick's  bunchgrass)  or  SI tan  Ion 
hystr lx  (bottlebrush  squirreltai I)  may  be  present,  but  even  collectively  their 
coverage  never  equals  that  of  the  Agropvron  (Daubenmire  1970:6).  The 
Artemisia  tr I  part  I ta-Festuca  zone  Is  distinguished  by  Artem Isle  tripartita 
(threat Ip  sagebrush)  and  a  continuous  herb  layer  of  which  Festuca  Idahoensis 
(blue  bunchgrass)  Is  a  member.  If  Artemisia  tr Identata  Is  present.  It  Is 
confined  to  disturbed  areas  (Daubenmire  1970:28). 

The  shrub-steppe  vegetation  of  the  region  surrounding  Goose  Lake  grades 
Into  a  P Inus  oonderosa  (ponderosa  pine)  forest.  PInus  ponderosa  Is  able  to 
occupy  dryer  sites  than  any  other  forest  type  except  for  Junloerus 
occidental  Is.  At  higher  elevations,  the  PInus  forest  grades  Into  forests  of 
Pseudotsuqa  menziesi I  (Douglas  fir)  and  Abies  grand  I s  (grand  fir)  (Franklin 
and  Dyrness  1973:168). 

The  climate  of  the  steppe  region  Is  arid  to  semlarld  with  low 
precipitation.  Winters  are  relatively  cold  while  summers  are  warm  to  hot  and 
dry  (Franklin  and  Dyrness  1973:209).  In  an  area  Including  Chelan,  Douglas, 
and  Okanogan  counties,  daily  temperature  ranges  appriximately  7.2®C  In  the 
winter  and  near  16.6°C  In  the  summer.  Frequent  weather  changes  occur  In  the 
winter  when  Pacific  weather  systems  occasionally  are  replaced  by  arctic  air 
masses.  Two  thirds  of  the  annual  precipitation  falls  between  October  and 
March  with  most  precipitation  between  mId-Oecember  and  mid-February  falling  as 
snow.  The  growing  season  In  the  three-county  area  generally  ranges  from  120 
to  180  days.  The  longest  growing  season  occurs  In  the  Chelan  area  where  It 
reaches  200  days.  On  higher,  exposed  areas.  It  may  drop  to  100  days  or  less. 
The  date  of  the  l^st  freezing  temperature  varies  from  mid-March  to  mId-AprII 
In  the  warmer  sections.  The  first  freezing  temperatures  usually  occur  In 
October  (Donaldson  and  Ruscha  1975).  Climatic  data  for  selected  weather 
stations  In  the  area  near  Goose  Lake  Is  given  In  Table  3-1. 

MET>«DS 

The  Goose  Lake  core  was  recovered  on  February  3,  1979  using  a  5-cm- 
dlameter  modified  Livingston  sampler.  The  core  was  taken  from  the  surface  of 
15  cm  of  ice,  near  the  center  of  the  lake  (Figure  3-2).  A  total  of  6.5  m  of 
sediment  was  recovered.  The  coring  thrust  column  on  the  pollen  diagram 
(Figure  3-3)  shows  the  number  of  thrusts  and  their  depths  with  the  blank  area 
between  thrust  A  and  thrust  B  depicting  an  area  where  no  sediment  was 
recovered  due  to  mechanical  difficulties.  Core  sections  were  extruded  In  the 
field  and  wrapped  In  plastic  wrap  and  aluminum  foil  for  transportation  back  to 
the  laboratory. 
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Table  3-1.  Climatic  data  from  selected  weather  stations 
near  Goose  lake  (data  from  Donaldson  and  Ruscha  1975). 


station 

Naapalaa  (2a) 

Chlaf  Joaaph  Oaa 

Okanagan 

Loowtlon 

County 

Okanogan 

Oouglaa 

Okanogan 

Elavatlon  (■] 

576 

246 

274 

Latl tuda/Longl  tuda 

48‘V)8'/118‘%8' 

4«‘b0*/11B‘^D' 

48'fe'/11B‘^6' 

01 atanca  froa 

Sooaa  Laka  (ka] 

28 

22 

2B 

Ta^ratura  *C 

/Waraga  Naxlaiai 
Annual 

16 

16 

17 

iWaraga  Nlnlaua 
Annual 

1 

3 

3 

Naan  Annual 

9 

10 

11 

Lca-Maan/Nonth 

-4/Jan. 

-4/Jan. 

-4/Jao. 

HI  gh-Naan/Nonth 

21/July 

23/July 

24/July 

Praelpitatlan  (cal 

Naan  Annual 

33.02 

24.68 

28.58 

Low-Naan/Nonth 

1.21/Aug. 

0.4VJuly 

0.86/ Aug. 

HI  gh-Naan/Nonth 

4.01/Jan. 

3.B6/Jan. 

4.58/Oac. 

In  the  laboratory,  each  coring  thrust  was  cut  Into  35  cm  sections.  X- 
rays  were  taken  of  these  sections  using  Kodak  Industrex  Film.  The  core  was 
then  sliced  In  half  longitudinally  and  the  lithology  of  the  core  was 
described.  One  half  of  the  core  was  sampled  for  pollen  and  sediment  analyses. 
Two  0.5  cc  samples  for  use  In  pollen  analysis  were  taken  at  10  cm  Intervals. 

An  additional  0.5  cc  sample  was  taken  at  each  level  for  weight  loss  on 
Ignition  determinations.  Wet  mounts  were  made  at  each  of  the  major 
sedimentary  changes  to  help  In  determining  sediment  types.  To  check  for  the 
presence  of  macrofossi Is,  2.5  cm  sections  were  removed  from  the  core  at  20  to 
30  cm  Intervals. 

To  each  of  the  samples  processed  for  pollen  analysis,  a  known  quantity  of 
Eucal yptus  pollen  In  tablet  form  was  added.  The  samples  were  processed  using 
standard  preparation  techniques  described  by  FaegrI  and  Iverson  (1975). 

Because  the  samples  generally  had  high  clay  contents,  they  were  further 
treated  according  to  techniques  suggested  by  Bates  (1978)  and  Cwynar  (1979). 
The  pollen  residues  were  mounted  In  silicone  oil  and  Identifications  were  made 
at  400X.  An  attempt  was  made  to  count  a  minimum  of  300  terrestrial  pollen 
grains  at  each  sampling  Interval  with  the  entire  slide  being  counted  along 
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evenly  spaced  transects.  A  total  of  42  levels  was  counted.  Samples  In  the 
lower  part  of  the  core  between  650  cm  and  480  cm  were  counted  by  R.  Nickmann 
and  samples  above  and  Including  468  cm  were  counted  by  the  author. 

Percentages  of  organic  and  carbonate  content  were  measured  by  Igniting 
dried  samples  at  600°C  and  900%  for  2  hours. 

Results  of  the  analysis  are  presented  In  the  pollen  diagram  (Figure  3-3). 
Percentages  of  each  arboreal  and  nonarboreai  taxon  are  calculated  as 
percentages  of  the  terrestrial  pollen  sum  (labeled  "SUM"  on  the  pollen 
diagram),  while  percentages  of  aquatic  taxa  are  calculated  as  percentages  of 
the  total  pollen  sum  (labeled  "TOTAL  SUM”  on  the  pollen  diagram).  This 
division  Is  an  attempt  to  separate  pollen  of  regional  significance  from  that 
which  Is  Influenced  by  the  local  hydrology  and  vegetation  history  of  the  lake. 
Pollen  concentrations  (gralns/cc)  were  calculated  as  follows  (Bonny  1972): 


no.  of  Eucalyptus  grains 

Algae  concentrations  were  computed  In  the  same  manner  substituting  the  number 
of  pedlastrum  colonies  or  the  number  of  blue-green  algae  filaments  for  the 
number  of  pollen  grains.  Algae  concentrations  were  calculated  only  for 
samples  at  and  above  468  cm. 

LITHOLOGY 

The  Goose  Lake  sediments  are  characterized  by  numerous  laminae,  ranging 
In  thickness  from  0.5  cm  to  25  cm.  Presumably,  these  banded  sediments  are  the 
result  of  fluctuations  In  the  level  of  the  lake.  The  lithologic  divisions  are 
summarized  in  Table  3-2. 


Table  3-2.  Lithology  of  the  Goose  Lake  core. 


OipUi  (cal 

Owacrlptlon 

0-37 

Firw  brown 

37-108 

NiMrouw  colorod  bands 

of  psot 

100-888 

Altarnatlng  bands  of  gyt^a  and  post 

888-488 

Nwarous  colorsd  bonds 

of  gytlja 

488-440 

Ikzwia  tophro 

440-685 

Niaoroua  colorod  bonds 

of  art^o 

885-660 

imdlia  gray  clay 

■a 
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Organic  and  carbonate  determinations,  although  showing  some  minor 
fluctuations,  remain  relatively  constant  throughout  the  core.  Both  organic 
and  carbonate  percentages  decrease  rather  sharply  In  the  grey  clay. 

Numerous  small  mollusks.  Including  PIsId lum  cf.  £.  contortum  Prime, 

Gyrau I  Is  cf  £.  vermicu laris,  and  Stagnicola  palustrls  Muller  (Identified  by 
Dr.  V.  S.  Mallory,  University  of  Nashlngton)  wore  found  throughout  the  core. 
These  are  cosmopolitan  species  that  are  common  in  lakes  of  temperate  regions. 
Fragments  of  Chara.  an  algae  which  secretes  calcium  carbonate,  are  also 
abundant  In  the  core. 

RESULTS  AM}  DISCUSSION 

The  pollen  diagram  was  zoned  according  to  major  changes  In  pollen 
percentages.  Zone  I  represents  the  early  postglacial  record  and  Is 
distinguishes^  by  erratic  but  generally  high  percentages  of  Plnus  (pine)  and  a 
PIcea  (spruce)  peak  followed  by  a  Betu la  (birch)  peak.  Zones  II  through  IV 
represent  the  Holocene  record.  A  prominent  Gramlneae  (grass)  peak  and 
comparatively  low  Plnus  percentages  characterize  Zone  II.  Zone  III  records  an 
Increase  In  Plnus  and  relatively  high  percentages  of  Gramlneae,  Artem  I  s  I  a 
(sagebrush),  and  Chenopod 1 1 neae  (goosefoot  family).  In  Zone  IV,  Plnus 
continues  to  Increase  while  Artemisia  and  Gramlneae  decrease.  Zone  V, 
representing  the  settlement  period.  Is  distinguished  by  a  rise  In 
Chenopod 1 1 neae. 

Zone  I  (650-585  cm) 

High  but  variable  percentages  of  Plnus  (50-80%),  a  PIcea  peak  (27%)  at 
650  cm  and  a  Betu  la  peak  (25%)  at  617  cm  characterize  Zone  I.  Of  the  other 
arboreal  taxa,  there  are  also  significant  amount  of  Abies  (fir),  Cupressaceae 
(cypress  family),  Alnus  (alder),  Sal  lx  (willow),  and  Popu lus  (aspen). 
(5ramineae  percentages  are  relatively  low  (under  lOj)  and  Artemisia  percentages 
are  variable  (1-25J).  The  arboreal  species  predominate,  but  percentages  are 
quite  erratic  (65-93$).  The  percentages  of  aquatic  species  are  low  at  the 
bottom  of  the  core  but  Cyperaceae  (sedge),  Typha  I  at  I fo 1 1 a  (cattail),  and 
Potamogeton  (pondweed)  are  all  represented  by  the  top  of  the  zone.  Pollen 
concentrations  are  quite  low  at  650  cm  (5,000  gralns/cc)  but  Increase  through 
the  zone  (to  40,000  gralns/cc).  The  sediments  at  the  bottom  of  Zone  I  consist 
of  a  grey  clay  which  changes  abruptly  to  a  banded  gyttja  towards  the  top  half 
of  the  zone.  Organic  and  carbonate  percentages  are  relatively  low  In  the  clay 
(4.6$  organic,  4.0$  carbonate,  and  91.4$  Inorganic)  but  Increase  In  the  banded 
gyttja  (26.4$  organic,  16J$  carbonate,  and  57J%  inorganic). 

The  grey  clay  In  the  bottom  half  of  Zone  I  probably  was  deposited  during 
the  retreat  of  the  Okanogan  Lobe  of  the  Cordllleran  Ice  Sheet.  Glacier  Peak 
ash  was  not  found  In  the  core  Indicating  that  either  the  ice  did  not  retreat 
from  Goose  Lake  until  after  12,000  BJ’.,  or  that  the  ash  was  scoured  from  the 
lake  basin  by  meltwater  following  the  retreat.  The  low  pollen  concentration 
at  the  bottom  of  Zone  I  could  either  have  been  caused  by  a  very  high 
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sedimentation  rate  or  by  a  lack  of  vegetation  In  the  Goose  Lake  area.  Because 
PInus  and  PIcea  (both  of  which  are  wind  pollinated)  dominate  this  portion  of 
the  core,  they  are  Interpreted  as  deriving  mainly  from  long  distance 
transport.  The  change  In  sediment  to  a  banded  gyttja  with  a  high  organic 
content,  the  Increase  of  many  terrestrial  and  aquatic  taxa,  and  an  Increased 
pollen  concentration  Indicate  the  establishment  of  vegetation  In  the  area 
surrounding  the  lake.  Alnus.  Betula.  Sal  lx.  and  Popu lus  Indicate  relatively 
moist  local  conditions.  The  presence  of  Gramlneae  and  the  Increase  of 
Artem I s I  a  Indicate  that  open  areas  comprised  an  important  part  of  the 
vegetation.  An  open  woodland  comprised  of  various  conifer  and  other  arboreal 
taxa  with  open  areas  of  Artemisia  and  Gramlneae  Is  Inferred.  No  close  modern 
analogs  were  found  for  this  zone. 

Zone  1 1  (585-500  cm) 

A  spectacular  Increase  In  Gramlneae  (up  to  60!l)  In  together  with 
comparatively  low  PInus  percentages  (22-43$)  distinguish  pollen  Zone  II. 

Other  significant  arboreal  taxa  Include  Cupressaceae  and  Alnus.  Artem I s I  a 
percentages  though  variable  remain  essentially  the  same  as  Zone  I  (9-18$). 

The  percentage  of  aboreal  taxa  declines  sharply  In  this  zone  (26-50$).  Pollen 
concentrations  Increase  sharply  (up  to  250,000  gralns/cc).  Cyperaceae  and 
Typha  I  at  I fo 1 1  a  are  the  most  Important  aquatic  taxa.  The  sediment  consists  of 
a  banded  gyttja  with  essentially  constant  organic  and  carbonate  content. 

The  sudden  Increase  in  Gramlneae  and  relatively  high  Artemisia 
percentages  Indicate  a  dramatic  shift  towards  a  more  open  vegetation.  A 
grass-steppe  vegetation  Is  Inferred  from  the  pollen  percentages.  Low  PInus 
values  suggest  that  PInus  forests  were  not  located  near  Goose  Lake.  Nlckmann 
(1979)  interprets  a  similar  zone  (Zone  II)  at  Williams  Lake  Fen,  Spokane 
County,  Washington  as  representing  a  grass-steppe  type  of  vegetation.  The 
radiocarbon  date  for  his  Gramlneae  peak  Is  9,520  ±400  years  B.P.  A  grass- 
steppe  Interpretation  also  Is  supported  by  the  resemblance  of  the  pollen 
percentages  of  Zone  II  to  the  modern  pollen  rain  of  the  mixed  grass  prarle  In 
the  Powder  River  Basin  and  on  the  South  Dakota  Plains  (McAndrews  1969). 

Zone  I  1 1  (500-214  cc) 

Zone  III  records  Increasing  percentages  of  PInus  (40-63$),  decreasing 
although  relatively  high  percentages  of  Gramlneae  (5-30$),  an  Increase  In 
Artem I s I  a  (10-25$),  and  a  consistent  representation  of  Chenopod I  I neae  and 
Composite  (aster  family).  Abies.  Cupressaceae,  and  Alnus  also  are  present  In 
significant  amounts.  The  percentage  of  arboreal  pollen  Is  still  relatively 
low  In  this  zone  (53-75$)  although  it  has  Increased  slightly  from  Zone  II. 
Except  for  two  peaks  (at  490  and  270  cm),  pollen  concentrations  are  relatively 
low  (5,000-18,000  gralns/cc).  From  bottom  to  +op,  sediments  In  Zone  III 
change  from  a  banded  gyttja  to  Interbedded  layers  of  gyttja  and  peat.  Organic 
and  carbonate  content  remains  essentially  the  same  as  In  Zone  II. 


High  percentages  of  Gramlneae  and  Artemisia  Indicate  continued  open 
conditions  during  this  time.  In  fact.  Zone  III  represents  the  most  open 
vegetation  In  the  Goose  Lake  record.  Furthermore,  the  Increase  of  Artem I s I  a 
and  the  consistent  representation  of  Compositae  and  Chenopod 1 1 neae  suggest  a 
shrub-steep  type  of  vegetation.  Increasing  percentages  of  PInus  and  Abies 
Imply  the  presence  of  these  conifers  somewhat  closer  to  Goose  Lake  than  In 
Zone  1 1.  The  change  to  a  shrub-steppe  vegetation  occurred  before  the  fal I  of 
Hazama  ash,  found  from  428-440  cm  In  the  Goose  Lake  core.  Hazama  ash  Is  dated 
at  6700  B.P.  (Mehrlnger  et  al.  1977).  Similar  pollen  percentages  are  found  In 
modern  pollen  samples  collected  from  shrub-steppe  environments  south  of  the 
site  on  the  Columbia  Plateau  (Mack  and  Bryant  1974). 


Zone  IV  (214-10  cm) 


In  Zone  IV,  PInus  percentages  are  high  (68-82t)  while  percentages  of 
Gramlnae  (2-9$)  and  Artemisia  (4-9$)  are  relatively  low.  PIcea.  Abies,  and 
Alnus  are  also  present  In  significant  amounts.  The  percentage  of  arboreal 
pollen  Is  consistently  high  In  this  zone  (80-90$).  Pollen  concentrations  are 
high  (6,000-46,000  gralns/cc).  Important  aquatic  taxa  are  Cyperaceae  and 
Typha  latifol  la.  The  sediments  change  from  bands  of  gyttja  and  peat  to  a 
banded  peat  to  a  layer  of  ■‘Ine  gyttja.  Organic  and  carbonate  percentages 
continue  to  fluctuate  randomly. 

Consistent,  although  lower,  percentages  of  Artemisia  and  Gramlnae 
Indicate  the  continued  Importance  of  the  shrub-steppe  vegetation  at  Goose 
Lake.  Very  high  PInus  values  together  with  Increasing  percentages  of  Picea 
and  Abies  suggest  the  encroachment  of  a  conifer  forest.  A  transitional 
steppe/forest  vegetation  Is  Inferred  although  It  Is  difficult  to  tell  whether 
(^se  Lake  was  located  In  a  forest  zone  with  open  areas  occupied  by  Artem  I  s  I  a 
and  Gramlneae  or  whether  It  was  located  In  the  steppe  region,  close  to  the 
forest  boundary.  Judging  from  the  modern  vegetation,  the  latter  possibility 
seems  more  likely.  Modern  analogs  are  found  both  In  the  steppe  region  of  the 
Columbia  Plateau  (Mack  and  Bryant  1974)  and  In  the  PInus  ponderosa- 
Symphorlcarpos  albus  (Ponderosa  pine-common  snowberry)  zone  In  northeastern 
Washington  (Mack  et  al.  1978a}.  NIckmann  (1979)  observes  a  similar  rise  In 
the  percentage  of  PInus  at  WII  Hams  Lake  Fen  which  he  has  dated  at  4,060  i300 
years  B.P. 


Zone  V  (10-0  cm) 


Zone  V  records  a  significant  Increase  of  Chenopod  1 1  neae  (up  to  35$)> 
Except  for  a  slight  decrease  In  PInus  and  Gramlneae  percentages,  the  rest  of 
the  pollen  rain  remains  essentially  the  same  as  observed  In  Zone  IV.  As  a 
result  of  the  Increase  of  Chenopod 1 1 neae,  the  percentage  of  arboreal  pollen 
decreases  slightly  (55$).  The  pollen  concentration  also  decreases  slightly 
(23000  gralns/cc).  Cyperaceae  and  Typha  latifol la  continue  to  be  the  major 
aquatic  contributors.  The  sediment  of  Zone  V  Is  a  fine  gyttja  with  an  organic 
content  of  15  percent  and  a  carbonate  content  of  28  percent. 
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The  constant  pollen  percentages  Indicate  that  the  vegetation  remained 
essentially  the  same  between  Zone  IV  and  Zone  V  except  for  the  Increase  In 
Chenopod 1 1 neae.  This  Increase  also  has  been  observed  by  Davis  et  al.  (1977) 

In  the  pollen  sequence  at  Wildcat  Lake.  They  attribute  this  rise  to  the 
Introduction  of  livestock  at  the  end  of  the  19th  century.  Overgrazing 
resulted  In  the  destruction  of  the  natural  vegetation  and  the  subsequent 
proliferation  of  the  weedy  species.  The  Chenopod 1 1 neae  peak  also  was  observed 
In  analyses  of  the  Rex  Grange  and  Seatons  Grove  cores. 

OONaUSIONS  AND  OOM>ARISQNS 

The  pollen  sequence  at  Goose  Lake  begins  shortly  after  the  retreat  of  the 
Okanogan  Lobe  of  the  Cordllleran  Ice  Sheet.  It  provides  the  following  record 
of  major  climatic  and  vegetatlonal  changes  In  the  area  from  approximately 
12,000  years  ago  to  the  present  time. 

The  first  pollen  record  at  Goose  Lake  exhibits  high  percentages  of  Pinus 
and  PIcea.  derived  mainly  from  long  distance  transport.  Zone  I  also  documents 
the  establishment  of  the  first  local  vegetation  following  deglaclatlon.  This 
vegetation  consisted  of  an  open  woodland  comprised  of  various  conifer  and 
other  arboreal  species  with  open  areas  of  Gram  I  neae  and  Artemesla. 

The  sudden  Increase  of  Gramlneae  In  Zone  II  reflects  a  change  to  warmer 
and  dryer  corfdttlons.  The  Increase  of  Gramlneae  together  with  the  relatively 
high  values  of  Artemi s I a  are  Indicative  of  a  grass-steppe  vegetation.  Low 
Pinus  percentages  are  Interpreted  as  representing  Pinus  forests  at  relatively 
great  distances  from  the  lake. 

Zone  III  represents  the  most  open  vegetation  In  the  Goose  Lake  record. 

The  pollen  evidence  Indicates  continued  warming  and  drying  with  the  resulting 
establishment  of  a  shrub-steppe  type  of  vegetation.  This  warming  and  drying 
trend  began  well  before  the  fall  of  the  Mazama  ash.  Zone  III  represents  the 
period  of  maximum  warmth  and  dryness  In  the  Goose  Lake  record.  Increasing 
percentages  of  Pinus  and  suggest  that  these  trees  have  moved  somewhat 

closer  to  Goose  Lake. 

High  arboreal  percentages.  Indicating  cooler  and  molster  conditions,  are 
observed  In  Zone  IV.  During  this  time,  the  modern  vegetation  In  the  region 
was  established.  The  consistent  representation  of  Artem I s I  a  and  Gramlneae 
together  with  high  Pinus.  Abies  and  PIcea  percentages  Indicate  a  transitional 
steppe/ forest  vegetation. 

The  dramatic  rise  of  Chenopod 1 1 neae  In  Zone  V  records  the  Introduction  of 
livestock  at  the  end  of  the  19th  century.  Overgrazing  resulted  In  the 
destruction  of  the  natural  vegetation  and  the  subsequent  proliferation  of  the 
weedy  species. 

Pollen  zones  (excluding  settlement  zones)  from  other  eastern  Washington 
sites  are  compared  to  the  Goose  Lake  sequence  In  Figure  3-4.  Such  comparisons 
are  useful  for  distinguishing  regional  as  opposed  to  local  vegetatlonal  and 
climatic  changes.  These  comparisons  are  limited,  however,  and  more  pollen 
work  should  be  done  to  gain  a  clearer  regional  picture.  The  terms  describing 
Inferred  vegetation  were  modified  to  facilitate  comparison  across  the  region. 
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Figure  3-4.  Pollen  zone  correlations  for  eastern  Washington.  Dashed  lines 
indicate  lack  of  radiocarbon  date  control. 
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since  no  radiocarbon  dates  have  been  obtained  for  the  Goose  Lake  core,  the 
boundaries  of  the  Goose  Lake  pollen  zones  are  only  gross  estimates. 

Goose  Lake  Zone  I  correlates  with  the  first  zone  from  all  other  sites. 
South  at  Williams  Lake  Fen  and  Creston  Mire,  Artem I s I a  and  Gramlneae  are  more 
prominent.  Vegetatlonal  mosaics  are  Inferred,  consisting  of  stands  of  various 
arboreal  taxa  with  open  areas  occupied  by  Artemisia  and  Gramlneae.  At  Goose 
Lake,  the  vegetation  appears  to  be  more  densely  wooded.  To  the  north  at  Big 
Meadow,  an  alpine  tundra  Is  Inferred  although  this  was  not  convincingly 
demonstrated.  An  alpine  or  park- 1  Ike  vegetation  Just  above  timber line  or  a 
pioneer  forest  or  shrub  community  which  Invaded  the  area  after  deglaclatlon 
are  other  possibilities  (Mack  et  al.  1978b:961). 

Zone  II  correlates  with  Zone  II  at  Big  Meadow  and  Williams  Lake  Fen.  At 
both  of  these  locations,  simlllar  Gramlneae  peaks  were  observed.  At  Williams 
Lake  Fen  the  Inferred  vegetation  Is  a  grass-steppe  vegetation  while  at  Big 
Meadow  a  transitional  steppe/ forest  vegetation  Is  documented.  The  Goose  Lake 
vegetation,  with  an  arboreal  component  more  Important  than  at  Williams  Lake 
Fen  and  less  Important  than  at  Big  Meadow,  appears  to  be  a  transition  zone 
between  these  two  extremes.  The  bottom  half  of  the  second  Oeston  Mire  zone 
also  correlates  with  these  zones.  A  transitional  steppe/forest  vegetation  Is 
inferred  for  the  rest  of  the  pollen  sequence.  This  sequence  Is  difficult  to 
compare  to  the  other  cores  because  zones  were  distinguished  by  changes  In 
diploxylon  and  haploxylon  pine  percentages.  Also,  a  major  portion  of  the 
Creston  core  above  the  Mazama  ash  was  disturbed. 

Zone  III  correlates  with  Williams  Lake  Fen  Zones  III  and  IV  and  with  Big 
Meadow  Zone  III.  Williams  Lake  Fen  records  the  continued  presence  of  a  grass- 
steppe  vegetation  while  at  Big  Meadow  a  Pinus  forest  with  a  shrubby  understory 
was  established.  All  zones  record  a  gradual  increase  of  Pinus.  Again,  the 
nonarboreal  component  is  more  Important  at  Williams  Lake  Fen,  less  Important 
though  still  prominent  at  Goose  Lake,  and  least  Important  at  Big  Meadow. 

Zone  IV  correlates  with  Williams  Lake  Fen  Zone  V  and  Big  Meadow  Zones  IV 
and  V.  All  zones  show  the  increasing  importance  of  the  arboreal  component. 

The  Williams  Lake  Fen  and  Goose  Lake  records  Indicate  a  transitional 
steppe/forest  vegetation.  At  Big  Meadow,  a  Plcea,  Abies.  Pinus  forest  Is 
fol lowed  by  a  Tsuga  heterophyl la  cl  I max  forest. 

The  climatic  Interpretation  for  all  cores  except  the  Creston  core  follows 
the  same  general  sequence.  A  cool  and  moist  period  Is  followed  by  a  warmer 
and  dryer  period  and  then  a  return  to  cooler  and  molster  conditions.  The 
change  to  cooler  and  molster  conditions  Is  not  recorded  at  Creston  Mire; 
however,  the  upper  portion  of  the  core  was  disturbed. 
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4.  A  P0ST5LACIAL  POLLEN  RECORD  FROM  GOOSE  LAKE,  OKANOGAN  COUNTY, 
WASHINGTON:  EVIDENCE  FOR  AN  EARLY  HOLOCENE  COOLING 

by  Rudy  J.  Nlckmann  and  Estella  Leopold 


This  study  examines  In  detail  the  fossil  pollen  record  at  Goose  Lake, 
north-central  Washington,  from  late  glacial  to  early  Holocene  time.  A  core 
was  collected  from  Goose  Lake  In  conjunction  with  the  Chief  Joseph  Dam 
Archaeological  Project  for  the  purpose  of  pa  I eoenv I ronmenta I  reconstruction. 
Initial  palynological  analysis  (Oaian,  Chapter  3)  Indicated  the  core  contained 
a  complete,  well-preserved  sequence  dating  back  to  late  glacial  times. 
Including  Hazama  tephra.  The  core  offered  good  potential  for  detailed  study 
of  vegetation  stabilization  In  early  post-glacial  times  and  of  the  effects  of 
Mazama  ashfall  on  vegetation.  Dalan's  study  (Chapter  3)  reports  21  samples, 
analyzed  by  -Nlckmann,  from  the  bottom  of  the  core  (650  cm)  to  20  cm  above  the 
Mazama  tephra  (410  cm).  For  this  study,  an  additional  62  samples  were 
collected,  providing  a  minimum  sampling  Interval  of  5  cm  and  finer  Intervals 
In  selected  areas,  such  as  above  and  below  the  Mazama  tephra. 

A  description  of  Goose  Lake,  its  geographic  setting,  and  the  regional 
climate  can  be  found  In  Dalan  (Chapter  3).  The  Goose  Lake  site  Is 
particularly  useful  for  environmental  reconstruction  because  It  Is  on  a 
sensitive  ecotonal  boundary  between  the  grass  dominated  steppe  of  the  northern 
(k>lumbla  Basin  and  the  forested  regions  of  the  Okanogan  Highlands  (see  Figure 
3-1).  Shifts  In  this  boundary  should  be  recorded  more  dramatically  at  Goose 
Lake  than  at  sites  deeper  within  the  forested  zones.  Nine  zonal  associations, 
differentiated  In  response  to  variations  In  temperature  and  total  and  seasonal 
distribution  of  precipitation,  have  been  recognized  In  the  Columbia  Basin. 

The  five  associations  found  on  the  molster  periphery  of  the  steppe  region  near 
its  contact  with  forest  vegetation  tend  to  be  lush,  meadow-1  Ike  communities, 
with  conspicuous  amounts  of  large  perennial  grasses  and  broad-leaved  forbs 
(Franklin  and  Dyrness  1973).  Goose  Lake  lies  within  one  of  these,  the 
Artem I s I  a  tr Ipartita-Festuca  zone,  characterized  by  Artem  I  s 1  a  tripartita 
(threetip  sagebrush)  and  a  continuous  herb  layer  of  which  Festuca  Idahoensis 
(blue  bunchgrass)  Is  a  member.  If  A,  tr I dentate  Is  present.  It  Is  confined  to 
disturbed  areas  (Daubenmire  1970).  The  shrub  steppe  vegetation  surrounding 
Goose  Lake  grades  Into  Plnus  ponderosa  (Ponderosa  pine)  forest,  f.  ponderosa 
Is  able  to  occupy  drier  sites  than  any  other  forest  type  except  Juniper us 
occidental  Is.  At  higher  elevations,  the  Plnus  forest  grades  Into  forests  of 
Pseudotsuga  menziesi I  (Douglas  fir)  and  Abies  grand  Is  (Grand  fir)  (Franklin 
and  Dyrness  1973). 
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Collection  of  the  core  and  Initial  handling  of  the  core  In  the  laboratory 
Is  described  by  Daian  (Chapter  3).  This  analysis  Incorporates  the  21  samples 
between  410  cm  and  630  cm,  analyzed  by  NIckmann,  which  are  reported  by  Daian 
(Chapter  3).  An  additional  82  samples  were  collected.  Figure  4-1  shows  the 
sampling  Intervals.  The  entire  core  below  410  cm  was  sampled  at  5-cm 
Intervals  (with  the  exception  of  the  tephra  Itself)  and  several  areas  were 
no^re  finely  sampled.  The  section  between  430  and  300  cm  Is  sampled  at  2-cm 
Intervals,  and  the  sections  between  370  and  390  cm  and  between  410  and  430  at 
1-cm  Intervals.  Sampling  In  the  laboratory  consisted  of  packing  1/2  cc  of 
sediment  Into  a  calibrated  syringe  using  a  small  spatula.  Three  samples  were 
taken  at  each  sampling  level  and  stored  In  snap-top  polyethylene  vials. 

Loss  on  Ignition  was  determined  by  igniting  dried  sediment  samples  for 
two  hours  at  600°C.  This  provides  a  rough  approximation  of  the  amount  of 
organic  matter,  with  the  organic  carbon  usually  equalling  A0-60f  of  the  loss 
on  Ignition  (Berglund  1979:116).  The  same  samples  were  then  ignited  for  two 
hours  at  900®C.  The  additional  weight  loss  Incurred  provides  an  approximation 
of  the  biological  carbonate  present  (Mehringer  et  al.  1977a). 

Pollen  samples  were  processed  using  the  standard  KOH-HF  acetolysis 
treatment  (FaegrI  and  Iversen  1964)  and  mounted  In  2000  centlstroke  silicon 
oil.  Routine  pollen  counting  was  accomplished  at  400X.  Haploxylon 
determinations  were  made  at  1000X  using  an  oil  Immersion  lens. 

Pollen  percentages  shown  In  the  pollen  diagram  (Figure  4-1)  are  based  on 
two  sums.  Nonaquatics,  both  arboreal  (AP)  and  nonarboreal  (NAP)  types  are 
Included  In  the  pollen  sum  (P).  Aquatics  are  computed  using  P  +  aquatics  as 
a  sum.  This  division  Is  an  attempt  to  separate  pollen  of  regional 
significance  from  that  derived  from  plants  Influenced  by  the  local  hydrology 
and/or  vegetatlonal  succession  of  the  lake  Itself.  Pollen  In  the  column 
titled  "other"  Includes  grains  so  badly  damaged  as  to  make  Identification 
Impossible  and  grains  that  are  well  preserved  but  could  not  be  placed  Into  a 
proper  taxonomic  grouping.  Pollen  preservation  Is  generally  good.  In  Pollen 
Zone  I,  most  of  the  unknowns  appear  to  be  Cyperaceae  or  Gramlneae  that  are  so 
badly  abraded  and  corroded  that  they  couldn't  be  Identified  with  any  degree  of 
certainty . 

Pinus  pollen  grains  are  vesiculate,  consisting  of  a  body  (corpus)  and  two 
bladders  (air  sacs).  Often,  one  or  both  of  these  bladders  break  loose  from 
the  body.  Pinus  grains  were  counted  as  either  whole,  bodies  with  one  bladder, 
bodies,  or  Individual  bladders.  After  a  sample  was  counted,  the  bladders  were 
distributed  among  the  bodies  and  bodies  with  one  bladder.  If  an  excess  number 
of  bladders  remained,  they  were  divided  by  two  and  counted  as  additional  whole 
pines.  The  Pinus  profile  In  the  diagram  Is  divided  Into  whole  pines,  which 
represent  complete  unbroken  grains,  and  broken  pines,  the  number  of  which  was 
computed  In  the  aforementioned  manner.  Haploxylon  and  diploxylon  percentages 
were  determined  using  30  grains  as  a  sum.  The  Chenopod 1 1 neae  Include  both 
Amaranthaceae  and  Chenopod I naceae. 
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The  pollen  spectrum  from  a  depth  of  60  cm  Is  shown  at  the  top  of  the 
diagram.  A  preliminary  study  Indicates  that  this  sample  lies  Immediately 
below  the  Euroamerlcan  cultural  disturbance  horizon  and  can  be  taken  as  a 
"modern  pollen  surface  spectrum".  Samples  taken  above  this  level  show  very 
high  ChenopodI Ineae  values  probably  resulting  from  range  degradation  and  the 
proliferation  of  weedy  species. 

SEDIICNTS  AND  RADIOCARBON  OATES 

A  generalized  description  of  the  sediment  lithology  for  the  entire  Goose 
Lake  core  Is  given  In  Table  4-1.  The  coring  was  stopped  when  we  were  unable 
to  physically  force  the  sampler  further  down.  No  positive  evidence  (e.g., 
sand,  gravel,  stones,  etc.)  was  recovered  In  the  sediment  to  Indicate  that 
bedrock  was  reached.  Nevertheless,  It  appears  that  the  section  Is  relatively 
complete. 


Table  4-1.  Lithology  and  radiocarbon  dates.  Goose  Lake  core. 
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Selected  segments  of  the  core  were  submitted  for  radiocarbon  dating.  The 
results  of  these  determinations  are  presented  In  Table  4-1.  Although  the 
sediments  are  highly  calcareous  and  gastropod  shells  are  numerous,  the  dates 
are  consistent  with  the  stratigraphy  and  tephra  dating  with  one  exception. 

The  radiocarbon  date  of  9580±90  (Beta  1293)  from  a  depth  of  327-333  cm  Is 
rejected  because  It  Is  discordant  with  the  other  dates.  The  Mazama  ash  has 
been  previously  dated  at  approximately  6700  years  B.P.  (Mehringer  et  al. 
1977b).  Estimated  years  before  present  (B.P.)  on  the  pollen  diagram  (Figure 
4-1)  were  determined  by  extrapolating  between  dated  segments.  Including  the 
Mazama  tephra  layer  as  well  as  those  dated  by  radiocarbon  dates. 


Figure  4-2  shows  the  relationship  between  the  Goose  Lake  radiocarbon 
dates  and  sediment  depth.  Sedimentation  was  slowest  between  625  and  530  cm 
(approximately  32  yrs/cm)  and  most  rapid  between  deposition  of  the  Mazama  ash 
and  215  cm  (approximately  9  yrs/cm).  Extrapolating  a  sedimentation  rate  of  32 
yrs/cm  into  the  lower  clay  unit  gives  a  data  of  12,285  yrs  B.P.  at  the  bottom 
of  the  core. 


Depth  in  meters 


Figure  4-2.  Sedimentation  rate.  Goose  Lake  core. 

No  Glacier  Peak  tephra  was  observed  In  the  core.  The  multiple  eruptions 
of  Glacier  Peak  ash  have  been  dated  at  11,200+300  yrs  B.P.  (Mehrlnger  et  a|. 
1977b),  12,000-13,000  yrs  B.P.  (Lempke  1975)  and  12,000±310  yrs  B.P.  (Fryxel  I 
1965).  Glacier  Peak  ash  Is  found  In  cores  from  Big  Meadow  (Mack  et  al. 

1978b),  Williams  Fen  (NIckmann  1979),  Walts  Lake  (Mack  et  al.  1978d)  and 
Creston  Fen  (Mack  et  al.  1976).  At  Simpsons  Flats  (Mack  et  al.  1978a)  and 
Hager  Pond  (Mack  et  al.  1978c)  sediments  old  enough  to  contain  Glacier  Peak 
ash  apparently  were  not  recovered.  Glacier  Peak  ash  Is  not  found  at  the  three 
sites  closest  to  Glacier  Peak,  Goose  Lake,  Mud  Lake,  and  Bonaparte  Meadows 
(Mack  et  al.  1979).  This  may  indicate  an  anomalous  distribution  of  ash,  or 
simply  that  the  formation  of,  and  active  sedimentation  within,  these  three 
basins  didn't  occur  until  Immediately  after  the  Glacier  Peak  eruptions. 
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The  geological  history  of  the  Goose  Lake  area  should  be  examined  In  more 
detail  to  determine  the  condition  of  the  area  at  the  time  of  the  Glacier  Peak 
eruptions.  The  lake  Is  at  the  southern  end  of  the  Omak  Trench,  a  previous 
channel  of  the  Columbia  River  enlarged  and  deepened  during  the  Late 
Pleistocene  by  the  Okanogan  Lobe  of  the  Cordllleran  Ice  Sheet.  At  Its 
maximum,  the  thickness  of  Ice  over  the  Goose  Lake  site  exceeded  1200  m 
(Richmond  et  al.  1965).  According  to  HIbbert  (Chapter  2),  Goose  Lake  lies  In 
a  flood-cut  channel  which  cuts  the  outwash  plain  built  as  the  Okanogan  Lobe 
retreated.  The  flood  Is  undated,  although  It  Is  known  that  the  Columbia  River 
was  at  an  elevation  lower  than  1200  ft  at  the  time.  HIbbert  suggests  that  a 
later  Impoundment  created  a  lake  with  a  surface  elevation  of  1280  ft  which 
extended  up  the  Omak  Trench  and  up  the  canyon  of  the  Columbia  River  toward  the 
Grand  Coulee.  Deposits  associated  with  this  lake  Include  bedded  sands  In  the 
mouth  of  the  flood-cut  channel  In  the  Omak  Trench,  and  the  anomolous  1240  ft 
terrace  which  Is  not  capped  by  (k)lumbla  River  Gravels.  HIbbert  does  not 
discuss  the  geological  events  post-dating  this  lake.  The  elevation  of  Goose 
Lake  Is  1225  ft.  Indicating  that  the  lake  sediments  either  did  not  fill  In  the 
channel  or  the  channel  was  re-IncIsed  when  the  lake  drained.  It  seems  likely 
that  the  lowest  sediments  In  the  Goose  Lake  core,  25  cm  of  gray  clay,  were 
deposited  In  a  smaller  lake  basin,  formed  Immediately  after  the  Glacier  Peak 
eruptions,  that  did  not  extend  Into  the  main  canyon. 

Close  examination  of  the  Mazama  ash  Indicates  that  considerable 
disturbance  of  the  ash  stratigraphy  has  occurred,  probably  during 
transportation  of  the  core.  A  thin  (<1mm)  layer  of  brown  organic  material  Is 
noted  near  the  middle  of  the  ash  unit.  This  may  Indicate  the  fall  of  two 
Individual  ashes  separated  by  a  very  brief  Interval  of  organic  lake  sediment 
deposition. 

Banding,  presumably  the  result  of  fluctuations  In  lake  level  and/or 
changes  In  runoff  or  lake  productivity.  Is  prominent  and  extensive  In  the 
core.  Organic  and  carbonate  determinations,  while  showing  some  minor 
fluctuations,  remain  relatively  constant  throughout  the  core.  Both  values  are 
lowest  In  the  clay  lithologic  unit  at  the  bottom  of  the  core  and  Immediately 
above  the  Mazama  ash. 

RESULTS 


Pollen  zones  determined  by  visual  Inspection  of  the  pollen  diagram  are 
described  Individually  below.  Table  4-2  shows  the  relative  frequency  of 
selected  taxa  by  zone.  Note  that  these  zones  are  not  equivalent  to  Dalan's 
(Chapter  3)  zones.  Zones  1,  II,  and  IN  here  (650-581  cm)  correspond  with 
Dalan's  Zone  I  (650-585).  Zone  IV  here  (581-497  cm)  corresponds  with  Dalan's 
Zone  II  (585-500  cm).  Our  Zones  V  and  VI  (497-410  cm)  are  equivalent  with  the 
lower  third  of  Dalan's  Zone  III  (500-214  cm). 
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Table  4-2.  Average  percentages  of  selected  pollen  types  by  pollen  zone 


(see  Figure  4-1  for  depth  of  zones. 
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Pollen  Zone  I  (>11,500  yrs  B.P.;  650-625  cm) 

P I nus-P I cea-Artemes 1 a 

The  fossil  pollen  assemblage  In  Zone  I  is  dominated  by  PInus.  PIcea  and 
Artemisia.  PInus  values  are  quite  variable,  ranging  from  a  low  of  2\%  to  a 
high  of  69j  at  a  depth  of  626  cm.  The  total  number  of  pine  grains  with 
undamaged  or  visible  distal  membranes  were  too  few  to  make  haplo>cy|on- 
dlploxylon  determinations.  PIcea  ranges  from  27$  at  the  bottom  of  the  core  to 
10$  at  the  top  of  Zone  I.  Artem  I  s  I  a  ranges  between  27  and  4$.  Other  NAP 
contributing  more  than  1$  Include  Ambrosia.  Compos  I tae  undif.  and  Shepherd  I  a 
canadensis.  Minor  AP  elements  Include  Abies.  Cupressaceae  and  Alnus. 

Gramlneae  remains  around  5$. 

Pollen  Zone  II  (11,500-10,975  yrs  B.P.;  625-606  cm) 

PInus  (haploxylon),  Betula.  Artemisia 

PInus,  Betu I  a  and  Artem I s I a  dominate  Pollen  Zone  II.  PInus  increases 
from  30$  at  the  bottom  of  the  zone  to  almost  64$  at  the  top.  Haploxylon  pines 
make  up  to  78$  of  the  fossil  pine  grains.  Be^vla  appears  suddenly  at  the  base 
of  the  zone,  reaching  24$  at  617cm.  PIcea  falls  to  under  5$.  Cupressaceae, 
Abies.  Sal  lx  and  Alnus  are  minor  AP  elements.  Gramlneae  averages  around  5$. 
Other  NAP  contributing  more  than  1$  Compos! tae  undif.  and  Chenopod i I neae. 
Cyperaceae  reaches  almost  10$  whi le  Typha  latifol la  makes  Its  first  appearance 
In  the  core.  Pedlastrum  Is  first  recorded  consistently  here,  averaging  around 
25$. 

Pollen  Zone  III  (10,975-10,160  yrs  B.P.;  606-581  cm) 

DIploxylon  pine,  Betula.  Artemesla 

DIploxylon  pines,  Betula,  Gramlneae  and  Artem I s I  a  are  the  main 
contributors  to  the  fossil  pollen  assemblage  found  In  Pollen  Zone  III.  PInus 
ranges  between  52  and  60$.  Betu  I  a  declines  from  approximately  10$  at  the  base 


of  this  zone  to  trace  values  at  the  top.  Other  minor  AP  elements  Include 
Cupressaceae,  Alnus^  and  Sal  lx.  Gramlneae  averages  near  5$  at  the  base  of 
Pollen  Zone  III,  rising  to  near  \5%  at  the  top.  Artemisia  fluctuates  between 

8  and  20<.  Compositae  undif.  and  Chenopod I aceae  are  the  only  other  NAP 
contributing  over  tj^.  Cyperaceae  and  Typha  latifol  la  are  the  major  aquatics, 
while  Sparganlum  and  Rupp  I  a  make  their  first  appearance.  There  are  two  major 
Ped I astrum  peaks:  150$  at  595  cm  and  325$  at  583  cm. 

Pollen  Zone  IV  (10,160-7860  yrs  B.P.;  581-497  cm) 

Gramlneae,  diploxylon  pine,  Artemisia 

Dlploxylon  pines,  Gramlneae  and  Artem  1  s  1  a  dominate  this  zone.  Pl.nus 
drops  precipitously  from  the  top  of  Zone  1 1 1  to  the  base  of  Zone  IV  (52$  to 
23$).  Cupressaceae  and  Alnus  are  minor  AP  elements,  (^amlneae  rises 
concurrently  with  the  fall  of  PInus  (12$  to  61$).  Gramlneae  are  quite 
variable,  although  remaining  high.  There  are  major  Gramlneae  peaks  at  525  cm 
(55$),  530  cm  (63$),  546  cm  (53$)  and  580  cm  (61$).  Artemisia  varies  between 

9  and  21$.  Ck^mposltae  undif.  and  Chenopod 1 1 neae  are  minor  NAP  elements. 
Cyperaceae  and  Tyoha  latifol la  are  the  major  aquatic  elements,  while 
Sparganlum.  Potamogeton.  Utricularla.  tlyr I ophy  1 1 mn  and  Rupp.! a  are 
occassional ly  present.  Pedlastrum  values  are  generally  low,  although  a  major 
peak  (275$)  occurs  at  546  cm. 

Pollen  Zone  V  (7860-6700  yrs  B.P.;  497-438  cm) 

Dlploxylon  pine,  Gramlneae,  Artemisia 

Dlploxylon  pines,  Gramlneae  and  Artemisia  dominate  the  fossil  pollen 
record  In  Zone  V.  PInus  values  increase  approximately  10$  from  those  In  Zone 
IV.  Alnus  and  Cupressaceae  are  minor  AP  contributors.  Although  present  In 
low  values,  generally  under  2$,  PIcea  and  especially  Abies  become  more 
consistent  than  In  Zone  IV.  Gramlneae  Is  quite  variable,  between  16  and  41$, 
but  remains  lower  then  in  Zone  IV.  Artemisia  varies  between  12  and  27$. 
(^mposltae  undif.  and  Chenopod 1 1 neae  are  minor  NAP  elements.  Once  again, 
Cyperaceae  and  Typha  latifol la  are  the  Important  aquatics.  Pedlastrum  Is 
absent  or  found  only  In  trace  amounts  below  480  cm,  but  becomes  more  prevelent 
towards  the  top  of  the  zone. 

Pollen  Zone  VI  (6700-6350  yrs  B.P.;  458-410  cm) 

Artemisia.  £inu5,  Gramlneae 

Artemisia  dominates  Pollen  Zone  VI.  Immediately  above  the  Mazama  ash.  It 
reaches  62$,  a  threefold  Increase  from  values  taken  Just  beneath  the  ash.  It 
falls  rapidly  within  a  few  centimeters  to  under  30$.  As  It  decreases,  both 
PInus  and  Gramlneae  Increase.  Compositae  undif.  and  Chenopod 1 1 neae  have  their 
highest  values  and  are  more  consistent  here  than  In  any  other  zone.  Typha 
latifol la  and  Cyperaceae  are  the  major  aquatics.  Minor  aquatic  elements 
Include  Sparganlum.  Utricularla.  and  Rupp  I  a. 


DISCUSSION 


POLLEN  ZONE  1 

The  most  noteworthy  feature  of  Pollen  Zone  I  Is  the  high  PIcea  values. 

The  PIcea  grains  are  generally  In  an  excellent  state  of  preservation,  probably 
ruling  out  the  possibility  that  they  were  derived  from  reworked  sediments. 
Previous  studies  In  eastern  Washington  show  early  postglacial  PIcea  values  of 
less  than  5%.  PIcea  engelmannt  I  Is  found  today  associated  with  climax  forests 
of  Abies  laslocaroa  in  the  subalpine  forest  zone  of  eastern  Washington, 
particularly  In  frost  pockets  and  glaciated  valley  bottoms  Into  which  cold  air 
drains  and  accumulates  (Franklin  and  Dyrness  1973).  However,  the  high  PIcea 
percentages  noted  at  Goose  Lake  may  be  deceptive,  the  result  of  long  distance 
pollen  transport  into  a  region  of  herb  dominated  vegetation  with  low  pollen 
Influx.  At  Big  Meadow,  Mack  et  al.  (1978b)  found  evidence  for  a  tundra- 1  Ike 
landscape  with  low  pollen  Influx  from  the  time  of  degtaciatlon  until  ca.  9700 
years  B.P.  Prior  to  10,000  years  B.P.,  trees  were  not  a  major  component  of 
the  vegetation  at  Walts  Lake  (Mack  et  al.  1978d).  Evidence  from  Mud  Lake 
(Mack  et  al.  1979)  Indicates  that  between  11,000-10,000  years  B.P.  vegetation 
was  open  with  few  trees.  The  earliest  pollen  zones  at  Simpsons  Flats  (10,000- 
ca.  9000  years  B.P.)  and  Creston  Fen  (ca,  11,500-9400  years  B.P.)  were 
Interpreted  as  being  produced  by  a  largely  treeless  vegetation  (Mack  et  al. 
1978a  and  Mack  et  al.  1976).  With  relatively  open  or  tundra-llke  vegetation 
to  the  north  and  south  of  Goose  Lake  during  deposition  of  Pollen  Zone  I,  It 
seems  reasonable  to  assume  that  a  similar  situation  existed  at  Goose  Lake. 

Pollen  Zone  I  encompasses  the  silt  lithologic  unit  found  at  the  base  of 
the  core.  Pollen  concentration  here  Is  relatively  low.  In  most  cases, 
several  slides  had  to  be  counted  to  arrive  at  satisfactory  pollen  sums. 
Assuming  that  the  sedimentation  rate  was  not  abnormally  high,  the  low  pollen 
concentration  probably  confirms  that  pollen  Influx  was  Indeed  low. 

Apparently,  during  deposition  of  Pollen  Zone  I,  the  vegetation  around 
Goose  Lake  was  relatively  open  and  dominated  by  herbs  and  shrubs.  Small 
isolated  stands  of  PInus  and  PIcea  may  have  been  present  locally  on  favored 
sites.  The  low  productivity  of  the  lake  Itself  Is  shown  by  the  lack  of  any 
appreciable  organic  fraction  In  the  sediment  and  the  absence  of  aquatics  and 
Pedlastrum. 

POLLEN  ZONE  1 1 

Pollen  Zone  II  Is  marked  by  a  dramatic  Increase  In  Betula  that  coincides 
with  a  shift  from  clay  to  calcareous  gyttja  deposition.  Mack  et  al.  (1979) 
noted  a  contemporaneous  rise  In  Betula  at  Mud  Lake.  The  Betula  pollen 
probably  reflects  birch  species  growing  on  moist  sites  scattered  throughout 
the  landscape  and  perhaps  around  Goose  Lake  Itself.  Sal  lx  also  appears  In 
this  zone  and  most  likely  grew  along  streams  and  bordering  small  ponds  and 
lakes. 


The  pines  found  In  this  zone  are  composed  of  up  to  75j  haploxylon  types. 
The  two  haploxylon  types  found  In  eastern  Washington  today,  P.  monticola  and 
P.  albicaul Is  both  grow  In  cooler  and  molster  environments  than  found  at  Goose 
Lake  today.  As  previously  mentioned,  pines  produce  tremendous  amounts  of 
pollen.  The  percentages  found  In  Zone  II  don't  Indicate  the  local  presence  of 
pine  forest. 

Although  doubtless  cooler  than  today,  the  presence  of  Typha  latl folia 
pollen  in  Zone  II  Implies  that  a  tundra  environment  did  not  exist  at  this  time 
around  Goose  Lake.  BIrks  (1976)  reports  that  cattails  are  not  found  In  the 
Arctic  today. 

Lake  productivity  increases  not I cab I y  In  this  zone  with  the  appearance  of 
Pedlastrum  and  the  Increase  of  organic  matter  found  In  the  lake  sediments. 

POLLEN  ZONE  1 1  I 

Betu la  declines  In  Pollen  Zone  III  while  PInus  rises.  DIploxylon  pines, 
probably  Pinus  contorta  and/or  P.  Ponderosa.  Increase  steadily.  This  probably 
Indicates  climatic  conditions  slightly  warmer  and  drier  than  those  found  In 
Pol  len  Zone  I  I. 

POLLEN  ZONE  IV 

A  spectacular  Increase  in  Gramlneae  marks  the  onset  of  Pollen  Zone  IV. 

The  Goose  Lake  core  was  sampled  at  one  centimeter  intervals  across  the 
boundary  between  Pollen  Zones  III  and  IV  In  order  to  determine  the  rate  at 
which  this  Gramlneae  rise  occurred.  The  results  are  shown  below: 


DEPTH  (cm) 
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Gram  1 neae 

580 

22.7$ 

60. 8{ 

581 

51  .7 

20.4 

582 

54.8 

12.0 

Although  Gramlneae  does  Increase  between  582  and  581  cm,  most  of  the  rise 
occurs  In  the  threefold  Increase  between  581  and  580  cm.  Assuming  a 
sedimentation  rate  of  32  cm/yr  as  calculated  using  the  available  radiocarbon 
dates.  It  appears  that  this  shift  In  the  fossil  pollen  rain  took  place  In  32 
years  or  less.  At  William  Fen,  using  a  sampling  interval  of  10  cm,  NIckmann 
(1979)  notes  a  similar  sharp  rise  In  Gramlneae  at  approximately  the  same  time 
(9520±400  years  B.P.). 

A  dramatic  and  contemporaneous  change  In  the  fossil  pollen  record  has 
been  noted  In  other  regions  of  North  America.  Ogden  (1967)  reviews 
radiocarbon  and  pollen  evidence  for  a  sudden  change  In  climate  In  the  Great 
Lakes  region  and  New  England  approximately  10,000  years  ago.  None  of  these 
sites  was  sampled  In  such  great  detail  across  this  critical  boundary  as  was 
Goose  Lake.  At  Glacial  Lake  Aitkin,  Minnesota,  It  was  estimated  that  the 
replacement  of  spruce  pollen  by  other  pollen  types  took  place  within 


approximately  170  years. 

PInus  drops  off  sharply  In  Pollen  Zone  IV  and  Is  dominated  by  diploxylon 
types.  PInus  ponderosa  and/or  P.  contort?,  the  two  diploxylon  pines  found  at 
lower  elevations  and  drier  environments  of  eastern  Washington,  probably  are 
the  most  significant  contributors  to  the  PInus  profile  In  Zone  IV.  As 
previously  noted,  pine  produces  abundant  pollen  and  Is  usually  overrepresented 
In  the  fossil  pollen  record.  Mack  and  Bryant  (1974)  In  a  study  of  modern 
pollen  spectra  In  the  Columbia  Basin,  report  PInus  values  of  over  lOj  near  the 
center  of  the  Columbia  Basin,  100  km  from  the  nearest  pine  forests.  The 
values  found  In  Zone  IV  don't  Indicate  the  nearby  presence  of  substantial 
stands  of  pine. 

The  pollen  horizon  at  60  cm  contains  PInus  values  over  twice  as  high  and 
Gramlneae  and  Artem  I  s  I  a  value  over  twice  as  low  as  In  Pollen  Zone  IV.  This 
Implies  that  climatic  conditions  during  deposition  of  Pollen  Zone  IV  were 
substantially  warmer  and  drier  than  those  found  today  at  Goose  Lake.  There 
are  additional  changes  In  the  fossil  pollen  record  that  point  toward  relative 
warmth  and  aridity.  Betu  I  a  and  Sal  lx.  both  of  which  grow  In  locally  moist 
situations,  decrease.  Quercus.  probably  Q.  garryana.  which  grows  today  on  the 
dry  eastern  slopes  of  the  Cascade  Range,  appears  here.  Rupp  I  a.  found  In 
brackish  and  saline  ponds,  occurs  at  the  boundary  between  Zones  III  and  IV. 

An  Increase  In  evaporation  may  have  lowered  the  lake  level  and  Increased 
salinity,  favoring  growth  of  this  taxon. 

It  Is  of  some  Interest  to  speculate  on  what  may  have  caused  such  a  sudden 
and  dramatic  change  In  the  climate  and  the  concurrent  development  of  grass- 
steppe  vegetation  In  the  Goose  Lake  area.  Prior  to  ca.  10,000  years  B.P.,  the 
Cordllleran  Ice  sheet  was  located  Just  north  of  the  U.S.-(^nadlan  border 
(Richmond  et  al.  1965).  Persistent  high  pressure  systems  of  thermal  origin 
are  found  today  over  the  Icecaps  of  Greenland  and  Antarctica.  From  the 
highest  portion  of  Ice  plateau  and  from  Hie  center  of  the  high  pressure 
system,  a  shallow  layer  of  cold  gravity  winds  drains  downslope  towards  lower 
marginal  areas.  These  katabatic  winds  dominate  circulation  over  the  Icecaps 
and  along  the  steep  margins  of  the  Ice  sheet,  locally  reaching  gale  force.  We 
may  assume  that  they  existed  on  the  margins  of  the  Cordllleran  Ice  sheet. 

These  northerly  winds  may  have  been  strengthened  as  they  were  channeled  down 
the  North- South  trending  Okanogan  Valley.  After  ca.  10,000  years  B.P.,  the 
Ice  sheet  continued  to  abate  rapidly.  The  cold  high  pressure  system  that  had 
dominated  the  atmospheric  circulation  for  some  distance  to  the  south  of  the 
Ice  sheet  terminus  grew  weaker  and  retreated  northward  with  the  shrinking  Ice 
sheet.  As  modern  wind  and  pressure  systems  asserted  themselves,  the 
prevailing  southwesterly  winds  found  today  at  Goose  Lake  supplanted  what  had 
been  a  predominately  northerly  flow.  Not  only  did  this  change  In  prevailing 
winds  signal  a  sudden  change  In  climate,  the  winds  themselves  brought  pollen 
from  a  different  source  region.  Instead  of  carrying  pollen  from  the  open  or 
tundra-llke  vegetation  located  Just  to  the  south  of  the  Ice  edge.  It  carried 
pollen  from  the  grass-steppe  that  was  rapidly  advancing  from  the  south  of 
(kxjse  Lake.  In  fact.  If  open  vegetation  with  a  low  pollen  Influx  still 
existed  Immediately  around  Goose  Lake,  It  would  have  been  swamped  In  the 


fossil  pollen  record  by  the  more  abundant  pollen  from  the  grass-steppe.  This 
may  have  given  the  appearance  that  grass-steppe  vegetation  arrived  at  Goose 
Lake  somewhat  earlier  than  It  actually  did. 

POLLEN  ZONE  V 

The  period  between  7,800-6,700  years  B.P.  (Pollen  Zone  V)  Is  marked  by  an 
Increase  In  PInus  and  a  decrease  In  Gramlneae.  Haploxylon  pines  and  Artemisia 
Increase  slightly.  PIcea  Increases  to  over  In  the  bottom  half  of  Zone  V, 
and  Abies  becomes  more  consistent  than  In  the  underlying  Zone.  Apparently,  an 
Increase  In  available  effective  moisture  allowed  the  surrounding  forests  to 
descend  to  lower  elevation. 

These  results  are  quite  unexpected.  Similar  evidence  for  possible  cooler 
and/or  molster  conditions  during  the  1,000  years  prior  to  the  fall  of  Mt. 
Mazama  ash  In  eastern  Washington  has  not  been  reported.  Previous  pollen 
studies  have  been  Interpreted  as  demonstrating  a  continuous  warm  and  dry 
hyps  I  thermal  Interval  starting  as  early  as  9,700  years  B.P.  (Big  Meadows,  Mack 
et  al.  1  976)  and  as  late  as  8,000  years  B.P.  (Simpsons  Flats,  Mack  et  al. 
1978a)  and  terminating  between  ca.  5,000  years  B.P.  (Walts  Lake,  Mack  et  al. 

1  97  8d)  and  ca,  3,000  years  B.P.  (Hager  Pond,  Hack  et  al.  1 978c).  Other  lines 
of  evidence,  such  as  faunal  remains  (Gustafson  1972)  give  no  direct  evidence 
for  a  warm  and  dry  HypsI thermal  Interval  In  the  Columbia  Basin.  Waitt 
(personal  communication,  U.S.G.S.)  has  found  tentative  evidence  for  glacial 
readvance  In  the  Enchanted  Lakes  region  of  the  Cascades  at  about  8,000  years 
B.P.) 

POLLEN  ZONE  VI 

An  apparent  unconformity  Immediately  below  the  Mazama  ash  has  been 
described  at  Simpsons  Flats  (9,000-6,700  years  B.P.,  Mack  et  al.  1978a)  and 
Bonaparte  Meadows  (8,300-6,700  years  B.P.,  Mack  et  al.  1979).  The  authors 
suggest  that  this  unconformity,  which  may  have  been  undetected  at  other  sites, 
could  represent  a  lowering  of  the  local  water  table  and  deflation  of  organic 
sediments  prior  to  deposition  of  Mazama  ash.  These  missing  portions  of  the 
fossil  pollen  record  at  other  sites  complicates  any  direct  comparisons  with 
Goose  Lake.  Nevertheless,  close  Inspection  of  the  Mud  Lake  section  (Mack  et 
al.  1979)  reveals  an  Increase  In  PInus  and  a  decrease  In  Artemisia  between  ca. 
8,000  years  B.P.  and  Mazama  ash  deposition.  This  part  of  the  fossil  pollen 
record  Is  Included  In  the  upper  part  of  Pollen  Zone  H.L.  II  (10,000-6,700 
years  B.P.)  and  not  differentiated.  A  close  comparison  of  the  Mud  Lake  pollen 
diagram  with  that  of  Goose  Lake  offers  other  Interesting  similarities  such  as 
an  Increase  in  haploxylon  pines  Just  prior  to  deposition  of  the  Mazama  ash  and 
a  very  slight  increase  In  PIcea  and  Abies  at  comparable  stratigraphic  levels. 

The  core  was  sampled  at  1-cm  intervals  below  (9  samples)  and  above  (18 
samples)  the  Mazama  ash  to  study  the  effects  that  the  ashfal  I  may  have  had  on 
the  vegetation  surrounding  Goose  Lake.  An  Impressive,  short-lived  rise  in 
Artemisia  Is  noted  at  the  base  of  Pollen  Zone  VI,  Immediately  above  the  ash. 
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Below  the  ash,  Artem  I  s  I  a  averages  about  20%,  The  two  samples  Immediately 
above  the  ash  show  a  rise  to  approximately  60)1.  This  threefold  Increase  took 
place  at  the  expense  of  PInus  and  Gramlneae.  Compos  I tae  undif.  and 
Chenopod 1 1 neae  also  show  an  Increase  Immediately  above  Mazama  ash.  A  similar 
rise  In  Artem  I  s  I  a  Is  observed  at  Walts  Lake  (Mack  et  al.  1978d),  Hager  Pond 
(Mack  et  al.  1978c),  and  Big  Meadow  (Mack  et  al.  1978b).  Mehrlnger  et  al. 
(1977a)  attribute  a  short-term  Increase  In  Artemisia  pollen  Influx  at  Lost 
Trail  Pass  Bog,  Montana  to  a  possible  mulching  effect  of  the  ashfal  I  on  some 
sagebrush  steppe  genera. 

Da Ian's  work  on  the  upper  part  of  the  core  Indicates  that  Artem I s  I  a 
reaches  Its  maximum  values  between  225  and  410  cm.  This  complicates 
Interpretation  of  the  sharp  Artemisia  rise  above  the  Mazama  ash  since  It  means 
that  this  bulge  Is  superimposed  upon  a  curve  that  Is  In  the  process  of  rising 
already.  The  greatest  shift  In  the  fossil  pollen  record  occurs  In  the  first 
two  centimeters  above  the  ash.  Seven  centimeters  above  the  ash  (422  cm), 

PInus  and  Artemisia  values  are  comparable  to  those  Immediately  below  the  ash. 
Assuming  an  average  sedimentation  rate  of  9.1  years/cm  between  deposition  of 
the  Mazama  ash  and  a  depth  of  215  cm  as  calculated  using  available  radiocarbon 
dates.  It  appears  that  the  major  disruption  In  pollen  rain  lasted  less  than  18 
years  (2  cm).  After  approximately  63  years  (7  cm),  the  effects  of  the  ashfal I 
on  pollen  rain  had  ended  completely.  These  figures  both  represent  maximum 
values.  It  .Is  difficult  to  be  certain  of  the  sedimentation  rate  Immediately 
above  the  ash,  especially  when  probable  disturbance  caused  by  the  thick  ash 
layer  on  the  landscape  Is  taken  Into  account.  Sedimentation  rates  probably 
Increased  as  the  loosely  compacted  ash  was  carried  Into  the  lake  basin  both  by 
surface  runoff  and  ash  laden  wind.  The  drop  In  weight  loss  on  Ignition  above 
the  ash  Is  probably  due  to  an  Increase  in  silica  of  ash  origin. 

OONaUSIONS 

The  postglacial  and  early  Holocene  fossil  pollen  record  from  Goose  Lake 
adds  new  detail  to  our  understanding  of  the  paleoecology  of  eastern 
Washington.  At  the  same  time.  It  raises  more  questions  and  suggests  possible 
avenues  for  future  research.  It  seems  that  the  HypsI thermal  (ca.  9,000-3,000 
years  B.P.),  while  certainly  warmer  and  drier  than  at  present,  had  a  more 
complex  and  variable  history  than  previously  Imagined.  The  relatively  cool 
and  moist  Interval  recorded  at  Goose  Lake  from  8,000-6,700  years  B.P.  may  not 
have  been  apparent  at  other  sites  for  two  reasons:  (1)  An  unconformity  exists 
at  many  previously  studied  sites  for  this  same  time  Interval;  and  (2)  The 
Goose  Lake  site,  located  In  a  narrow  ecotonal  region,  has  been  especially 
sensitive  to  paleoci Imatic  variations. 

Pollen  from  additional  sites  within  the  PInus  ponderosa-steppe  ecotone  of 
eastern  Washington  should  be  analyzed  to  duplicate  and  confirm  the  results 
found  at  Goose  Lake.  To  avoid  the  unconformity  found  In  many  bogs,  relatively 
deep  lakes  that  probably  have  never  dried  out  and  should  contain  complete 
sedimentary  records,  are  preferred  sites.  In  addition,  lakes  such  as  Goose 
Lake  and  Walts  Lake,  which  contain  abundant  gastropod  shells,  present  the 


opportunity  of  0l6  and  0l  8  isotopic  ratio  determinations,  offering  the 
possibility  of  Independent  paleotemperature  reconstructions. 
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5.  PALEOENVIRONICNTM.  RECONSTRUCTION  AND  THE 
SEDIMENTARY  SEQUENCE  AT  EXCAVATED  SITES 


by  Sarah  K.  Campbell 


In  this  chapter,  sedimentary  sequences  at  excavated  sites  are  described 
and  related  to  regional  pa  I eoenv I ronment,  particularly  the  paleoenvironmental 
reconstruction  developed  by  Chatters  (1984c).  Emphasis  Is  on  a  regional 
perspective.  In  contrast  to  discussions  of  sedimentary  sequences  presented  In 
the  Individual  site  reports,  which  focus  on  dating  and  separation  of  cultural 
occupations  at  Individual  sites. 

REGIONAL  PALEOENVIRONMENTAL  RECONSTRUCTION 

Regional  paleoenvironmental  data  play  two  major  roles  In  Interpretation 
of  regional  prehistory.  In  seeking  explanations  for  change  In  cultural 
adaptations,  we  consider  environmental  change  as  one  possible  factor.  IVe  also 
make  assumptions  about  regional  climate  and  physiography  In  order  to  Interpret 
depositlonal  environments  and  the  formation  of  Individual  site  deposits  and 
the  regional  archaeological  record.  For  example,  MIerendorf  (1983)  discusses 
the  Implications  of  patterning  In  fluvial  processes  for  prehistoric 
settlement,  and  for  preservation  and  discovery  of  prehistoric  remains. 

The  time  period  of  Interest  Is  the  Holocene,  or  postglacial,  epoch 
(10,000  B.P.  to  the  present),  to  which  all  known  human  occupation  of  the  area 
can  be  ascribed.  In  the  northern  Columbia  Plateau  area,  available  sources  of 
historical  data  relating  to  Holocene  environments  Include  fossil  pollen 
studies,  interpretations  of  soils  and  sedimentary  sequences,  studies  of 
montane  glacier  activity,  and  archaeological  materials. 

A  number  of  fossil  pollen  studies  have  been  carried  out  In  the  northern 
Columbia  Plateau  area.  Many  of  the  primary  studies  are  mentioned  In  Chapters 
3  and  4,  and  a  more  current  summary  can  be  found  in  Chatters  (1984c).  Reviews 
from  broader  regional  perspectives  can  be  found  In  Baker  (1983)  and  Mehringer 
(1985). 

Numerous  geologic  studies  focus  on  the  history  of  Columbia  Plateau 
glaciation  and  associated  catastrophic  flood  events  of  the  Pleistocene. 

The  Holocene  deposits  relevant  to  archaeological  research,  formed  by  geologic 
events  less  catastrophic  and  more  local  In  scale,  have  been  of  less  Interest 
to  geologists.  In  fact,  most  studies  of  Holocene  sediments  have  been 
conducted  In  connection  with  archaeological  research  (e.g.,  Cochran  1978; 
Fryxell  1973;  Fryxell  and  Daugherty  1962;  Hammatt  1977;  Marshall  1971). 
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Although  quantities  of  dated  fossil  material  from  archaeological  sites 
far  exceed  quantities  of  other  kinds  of  data  collected,  the  contents  of 
cultural  sites  can  be  used  only  with  great  caution  for  purposes  of 
paleoenvironmental  reconstruction.  Because  of  the  Influence  of  cultural 
activities,  proportions  of  plants  and  animal  remains  at  archaeological  sites 
are  unlikely  to  reflect  their  proportional  occurrence  In  the  environment. 
Sedimentary  deposits  at  archaeological  sites  also  are  affected  by  cultural 
activities,  but  to  a  lesser  extent.  The  goal  of  site  stratigraphic  analysis 
generally  Is  to  Identity  natural  deposit  Iona I  units  that  can  be  used  to 
provide  an  Independent  chronological  ordering  of  materials  and  correlation 
between  different  areas.  It  usually  Is  possible  to  distinguish  the 
contributions  of  cultural  and  natural  processes  In  deposits;  therefore,  It  is 
reasonable  to  use  site  sedimentary  data  for  paleoenvironmental  reconstruction. 
The  greatest  bias  Is  In  how  the  sample  was  selected;  I.e.,  the  sequences  are 
from  particular  kinds  of  locations  favored  for  human  use  and  not 
representative  of  deposit  Iona  I  environments  In  the  area. 

Based  on  the  sedimentary  sequence  from  RM  590  sites,  published 
sedimentary  sequences  of  other  areas  of  the  Columbia  and  Snake  Rivers,  and 
northern  Plateau  pollen  profiles.  Chatters  (1984c;89-98)  proposes  the 
following  detailed  paleoenvironmental  reconstruction,  for  the  Columbia  Plateau 
but  focused  on  the  Chief  Joseph  Dam  Project  area. 

Late  glacial  climatic  conditions  obtained  from  13,000  to  10,000  B.P., 
with  a  nearly  treeless  steppe/tundra  type  vegetation,  dominated  by  a  cold 
adapted  form  of  Artemisia  and  with  scattered  groves  of  whltebark  or  limber 
pine,  spruce,  and  fir  In  sheltered  sites  and  birches  and  willows  along  streams 
and  kettle  lakes.  The  pollen  Influx  was  low.  Early  postglacial  grasslands 
and  forest  began  to  grow  between  10,000  and  9,000  B.P.  and  a  warming  and 
drying  trend  began  between  9,000  and  8,000  B.P.  Maximum  aridity  occurred 
between  8-7,000  B.P.  and  4700-4000  B.P. 

Prior  to  6700  B.P.  the  river  downcut  rapidly  through  glaclolacustr Ine 
sediments  and  formed  the  T2  and  T3  terraces.  Due  to  Its  steep  gradient  the 
river  was  rapidly  flowing  and  was  probably  a  braided  stream  with  constantly 
shifting  channels. 

From  some  time  before  6700  B.P.  until  4700  B.P.  there  was  minimal 
floodplain  aggradation,  a  largely  unvegetated,  barren  landscape,  and  lower 
river  levels  than  between  4700  and  2500  B.P.  The  low  river  flowed  across  a 
wide,  gravelly  bed  and  although  not  subject  to  extremes  In  annual  flooding  was 
perhaps  prone  to  flash  floods.  During  this  time  loess  was  deposited  on  the  T2 
and  T3  terraces.  The  river  was  neither  actively  eroding  through  Nespelem 
Silt,  nor  laying  down  fresh  floodplain  sediments,  so  the  aeollan  sediments 
were  derived  from  wind  erosion  on  the  largely  unvegetated  landscape.  Many 
small  streams  had  become  Intermittent  and  were  subject  to  flash  floods, 
building  alluvial  fans  on  terraces.  A  buried  soil  with  a  shallow  calcium  and 
silica  rich  B  horizon  dated  between  5000  and  4000  B.P.  Indicates  stable 
surfaces  at  this  time,  perhaps  related  to  a  cooling  episode  around  5000  B.P. 
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Moisten  conditions  returned  between  4700-4000  B.P.  and  2700-2500  B.P. 

The  record  of  montane  glaciation  shows  an  advance  during  the  later  part  of 
this  period,  3500  to  2500  B.P.  Between  4700  and  4500  B.P.  the  Columbia  River 
began  to  aggrade  Its  floodplain,  forming  a  low  terrace.  The  river  was 
characterized  by  higher  water  levels  than  In  the  previous  period,  and  a  wider 
floodplain.  It  had  a  greater  flow,  greater  bed  load,  a  higher  base  level 
(less  steep  gradient),  and  flowed  less  rapidly.  Archaeological  sediments  In 
the  RM  590  area  record  long  wave  lateral  migration.  Riparian  environments 
were  more  extensive  because  of  the  higher  water  table  and  slower  moving 
stream.  There  would  have  been  fewer  rapids  because  of  the  higher  water  levels 
and  greater  amount  of  sed I ment. 

The  following  period,  between  2500  6.P.  and  historic  times,  was  warmer 
and  drier  with  an  environment  generally  like  the  modern  one.  Higher 
temperatures  and  less  precipitation  are  indicated  by  recession  of  montane 
glaciers  and  a  decrease  In  pollen  Influx.  Sedimentary  data  Indicate  that 
after  2500  B.P.  the  Columbia  River  had  reduced  flow  and  a  lower  base  level. 

It  ceased  aggradation  and  began  downcutting  again,  becoming  the  downcutting 
stream  observed  historically.  Flow  was  reduced  In  tributary  streams  as  well, 
but  severe  flash  floods  were  common,  perhaps  aided  by  reduced  ground  cover. 
Local  erosion  contributed  to  alluvial  fan  building.  As  water  tables  lowered, 
the  size  of  the  riparian  zone  decreased.  The  number  and  extent  of  rapids 
Increased  because  of  lower  water  levels  and  removal  of  fine  sediments. 

IMTERPRETING  PALYNaOGiCAL  DATA  FROM  THE  PROJECT  AREA 

It  Is  apparent  from  a  recent  summary  of  pa  I  yno  log  I  cal  studies  for  the 
Intermontane  west  (Mehringer  1985)  that  the  amount  of  pollen  work  done  on  the 
Plateau  Is  sufficient  to  allow  recognition  of  local  variability  as  well  as 
abstraction  of  regional  trends.  Mehringer  (1985)  cautions  that  the 
traditional  three-part  model  of  Holocene  climate  history — a  cool -moist  early 
period,  xeric  middle  period,  and  cool-moist  late  period — generally  provides  a 
reasonable  fit  for  paleoenvironmental  data,  but  Is  overly  simplistic.  He 
raises  three  Issues:  1)  timing  and  magnitude  of  specific  vegetatlonal  events 
varies  with  elevation;  2)  punctuated  climatic  variation  reflected  In  fossil 
plant  remains  within  major  subdivisions  may  exceed  differences  between  major 
subdivisions;  and  3)  at  least  In  northern  areas,  vegetation  assemblages  of  the 
past  2,500  years  may  have  no  ear  I y-Holocene  counterparts. 

The  pollen  sequence  from  (9oose  Lake,  In  the  project  area,  is  generally 
consistent  with  the  regional  trends  outlined  by  Mehringer  (1985).  The  late- 
glacial  pollen  spectra  retain  aspects  of  full-glacial  vegetation  and  record 
the  Initial  pioneering  species  on  recently  exposed  ground  surfaces.  An 
Initial  tundra  environment  with  some  spruce  and  low  aquatic  productivity  Is 
recorded  In  Zone  I  (NIckmann  and  Leopold)  dated  around  11,500  B.P.  Subalpine 
vegetation  Including  birch,  willow,  and  haploxylon  pines  was  established 
between  11,500  and  10,975  (Zone  II,  NIckmann  and  Leopold).  Between  10,975  and 
10,160  (Zone  III,  NIckmann  and  Leopold)  birch  decreased  while  pine.  Including 
an  Increased  proportion  of  diploxylon  species.  Increased  overall. 
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In  the  Intermontane  west,  late-glacial  vegetation  was  replaced  by 
Holocene  vegetation  by  9,000  B.P.  and  by  7,000  B.P.  a  warming  and  drying  trend 
had  begun  that  resulted  in  sagebrush  communities  expanding  at  the  expense  of 
grass,  and  both  sagebrush  and  grass  expanding  at  the  expense  of  conifer 
communities  (Mehringer  1985).  In  north-central  Washington  sagebrush-dominated 
steppe  expanded  at  least  50  km  northward.  In  the  Goose  Lake  core  these 
transitions  occur  In  Zone  IV  (Nickmann  and  Leopold)  dated  between  10,160  and 
7,800.  A  spectacular  rise  In  grass  pollen  occurs  around  9500  B.P.  and  pine, 
now  dominated  by  diploxylon  species,  drops  sharply.  Birch  and  willow  also 
decrease.  In  this  period  Artemisia  pollen  Is  about  twice  as  common  as  In  the 
modern  spectra  col  lected  at  60  cm  depth,  and  pine  pol  len  about  half  as  common. 
Indicating  a  more  steppe-llke  environment  than  modern  conditions.  However, 
the  Goose  Lake  core  records  molster  conditions  for  the  1,000  year  period 
before  Mazama  ashfal  I  (Zone  V,  7,800-6,700  B.P.)  an  event  not  noted  In  other 
pollen  sequences  In  the  region  (see  Chapter  4  for  discussion). 

Regionally,  the  warming  and  drying  trend  had  slowed  by  5,400  B.P.  and 
totally  reversed  by  4,000  B.P.  with  the  return  of  climatic  conditions 
resulting  In  more  effective  moisture  (Mehringer  1985).  In  the  northern 
Plateau,  retreat  of  steppe  is  Indicated  by  Increasing  conifer  pollen.  In  the 
Goose  Lake  core,  this  transition  is  recorded  in  Zone  III  (Dalan)  the  lower 
part  of  which  overlaps  Zones  V  and  VI  (Nickmann  and  Leopold).  Arboreal  pollen 
Is  generally  low,  but  rises  steadily  throughout  the  zone.  A  marked  Increase 
In  pine  pollen  marks  the  boundary  between  Zones  III  and  IV  at  212  cm.  Zone  IV 
represents  modern  vegetation,  and  there  are  no  late  appearances  of  new 
arboreal  species  In  the  area  as  In  other  areas  (Mack  et  al.  1978a,  1978b). 

The  only  further  change  In  the  pollen  record  Is  the  late  rise  of  Chenopodinae, 
thought  to  relate  to  historic  overgrazing. 

Problems  with  the  chronology  of  the  Goose  Lake  core  make  It  difficult  to 
relate  the  vegetation  history  It  records  directly  to  the  archaeological 
record.  The  dates  below  Mazama  tephra  form  an  Internally  consistent  sequence 
that  corresponds  well  with  regional  vegetation  trends,  but  the  date  of  9580190 
above  Mazama  tephra  Is  clearly  anomolous  (see  Table  4-1).  This  raises  the 
question  of  whether  the  date  of  4755185  B.P.  at  212-218  cm,  critical  because 
It  dates  the  rather  abrupt  Increase  In  effective  moisture,  is  valid.  This  is 
a  somewhat  early  date  for  the  total  reversal  of  the  warming/drying  trend  which 
generally  occurs  closer  to  4,000  B.P.  However,  as  Nickmann  and  Leopold 
(Chapter  4)  suggest  In  their  discussion  of  the  cool-moist  period  prior  to 
Mazama  ashfal  1,  this  site  on  the  steppe-fwest  ecotone  may  be  unusually 
sensitive  to  changes  In  the  steppe-forest  boundary,  and  the  change  might  be 
picked  up  earlier  here.  Because  this  is  a  calcareous  lake,  there  may  be  a 
problem  with  contamination  by  older  carbon  that  could  be  corrected  through 
application  of  a  hard-water  correction  factor.  However,  this  Is  clearly  not 
the  entire  problem,  or  all  the  dates  would  be  In  sequence  although  too  old. 

The  history  of  lake  chemistry,  productivity,  and  water  levels  needs  to  be 
examined  critically  in  order  to  determine  the  possible  source  of  contamination 
and  whether  the  4755  B.P.  date  Is  likely  to  have  been  affected.  Even  if  the 
4755185  B.P.  date  Is  valid.  It  should  not  be  compared  directly  to  the  cultural 
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sequence,  which  is  based  on  dendrocorrected  radiocarbon  dates. 

Dendrocorrection  would  yield  a  date  of  5400-5500  B.P. 

Details  of  the  lake  history  should  also  be  worked  out  In  order  to 
interpret  sedimentation  rates  and  pollen  Influx  rates.  The  grey  clay  deposit 
at  the  base  of  the  core  Is  the  only  clearly  allochthonous  deposition;  the  rest 
of  the  sediment  Is  probably  autochthonous,  derived  from  algae  and  other  plants 
growing  In  the  lake.  Algae  concentrations  were  very  low  prior  to  Mazama 
ashfall,  but  Increased  rapidly  in  the  mid-Holocene.  Sedimentation  rate  would 
be  highly  related  to  climatic  variation.  The  fastest  sedimentation  rate 
recorded  In  the  Goose  Lake  core  {9yr/cm),  between  6,700  and  4,755  BJ*., 
probably  does  not  reflect  an  Influx  of  Inorganic  sediment,  but  may  indicate  a 
warm  shallow  lake  that  was  particularly  productive  for  some  kinds  of  algae. 
Chatters  (1984c)  suggests  that  low  pollen  Influx  rates  In  the  Plateau  after 
2500  BJ’.  Indicate  low  plant  productivity  and  less  effective  moisture  than  In 
the  preceding  period.  There  are  no  dates  above  the  4755±85  BJ*.  date  In  the 
Goose  Lake  core,  but  If  we  assume  the  sedimentation  rate  is  constant,  the 
relatively  high  pollen  concentrations  for  the  upper  part  of  Zone  IV  indicate 
high,  rather  than  low,  pollen  Influx. 

In  conclusion,  the  local  fossil  pollen  record  mirrors  the  regional  record 
and  provides  Important  paleoenvlronmental  information  that  can  be  related  to 
project  area  cultural  prehistory.  In  the  last  7,000  years  there  have  been  two 
distinct  climatic  periods,  a  warm-dry  mld-Holocene  period  and  a  I ate-Ho I ocene 
period  of  higher  effective  moisture.  During  the  earlier  period,  the 
vegetation  was  open  shrub-steppe,  dominated  by  Artemisia,  grasses,  chenopods, 
and  other  herbaceous  species.  Pine  and  spruce  Increased  while  grass  and 
Artemisia  decreased  In  the  later  period.  Because  the  timing  of  climatic 
events  and  their  effect  on  vegetation  communities  varies  among  regions 
(Mehringer  1985),  it  would  be  best  to  use  the  Goose  Lake  core  to  Indicate  the 
timing  of  this  shift  In  the  project  area.  Unfortunately,  the  date  of  4755±85 
B.P.  at  the  boundary  between  these  two  periods  Is  of  questionable  validity 
because  of  the  clearly  anomolous  underlying  date.  Because  the  chronological 
question  cannot  be  resolved  here,  we  will  use  the  general  regional  dates  for 
Increased  effective  moisture,  beginning  around  5400  B.P.  and  culminating  by 
4000  B.P,  Regardless  of  what  date  Is  used  for  the  Increase  in  effective 
moisture,  there  are  still  problems  In  applying  this  information  to 
interpretations  of  cultural  prehistory.  First,  the  trend  begins  gradually 
even  If  It  does  end  in  a  fairly  abrupt  shift;  we  do  not  know  at  what  point 
human  adaptive  systems  would  have  been  affected.  Secondly,  we  assume  that 
climatic  fluctuations  within  these  periods  could  have  been  extreme,  although 
brief. 


IKTERPRETING  SEDIMEMTARY  SEQUENCES  IN  COLUMBIA  RIVER  SITES 

A  number  of  assumptions  are  Involved  In  Interpreting  geomorphological 
history  In  a  riverine  environment,  especially  when  relating  river  behavior  to 
regional  climate.  These  assumptions  concern:  1)  relationships  between 
discharge,  water  level,  and  competency;  2)  long  and  short-term  variability  In 
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discharge  levels,  the  seasonality  of  discharge,  and  the  frequency  of  floods  of 
different  magnitudes;  3)  channel  and  valley  morphology  and  the  relative 
Importance  of  different  depositlonal  processes;  and  4}  base  levels,  base  level 
changes,  and  Isostasy.  As  more  Holocene  geomorphological  reconstruction  Is 
done  In  the  Plateau  area  In  connection  with  archaeological  research,  these 
Issues  will  require  more  explicit  discussion. 

DISCHARGE,  RIVER  LEVEL,  AND  COMPETENCY 

Interactions  between  hydrologic  parameters  such  as  discharge,  velocity, 
bed  load,  suspended  load,  deposition  and  erosion  have  been  studied  extensively 
by  hydrologists,  both  empirically  and  experimentally.  Although  the 
relationships  are  well  understood  and  can  be  expressed  mathematically,  they 
can  be  difficult  to  apply  In  paleoenvlronmental  reconstruction.  If  more  than 
one  variable  changes,  which  Is  usually  the  case,  we  do  not  know  the  net  effect 
unless  we  know  the  magnitude,  not  merely  the  direction,  of  change. 

For  example,  the  reconstruction  of  river  history  by  Chatters  (1984c) 
equates  greater  discharge  with  greater  bed  load,  higher  water  levels,  and 
reduced  velocity.  This  equation  Is  arguable.  The  Increased  flow  might  have 
been  sufficient  to  handle  the  Increased  bed  load  without  a  drop  In  velocity. 

For  most  changes  In  sedimentation  observed  In  archaeological  sites, 
there  are  several  alternative  explanations.  For  example,  a  change  In 
deposition  within  a  fan  In  the  Rocky  Reach  area,  from  fluvial  deposition  of 
fine  sands  and  silts  In  the  lower  fan  unit  to  fan  growth  dominated  by  gravelly 
mud  flows,  could  be  due  to  a  change  from  perennial  to  ephemeral  fan  stream 
flow,  a  change  In  the  seasonal  distribution  of  precipitation,  a  lowering  of 
the  base  level  of  the  Columbia,  or  all  three  factors  (Mlerendorf  1983). 

SEASONAL  VARIABILITY  AND  FLOOD  PERIODICITY 

Any  model  of  how  the  river  would  be  affected  by  regional  climatic  change 
should  take  into  account  seasonal  variation  In  hydrologic  parameters,  and  the 
season  during  which  Increased  tributary  flow  would  have  occurred.  Different 
drainage  basins  within  the  Columbia  River  system  very  greatly  In  terms  of 
size,  shape,  stream  patterns,  channel  storage,  and  precipitation  patterns,  and 
thus  discharge  patterns.  In  luding  flood  frequency  (Rantz  and  Riggs  1949). 

For  example,  the  headwaters  drain  high  mountainous  areas  with  numerous 
glaciers  and  snow  fields,  and  the  eastern  tributaries  drain  timbered 
mountainous  area.  Between  the  Spokane  and  Snake  River,  there  are  no  major 
tributaries  and  the  annual  runoff  for  this  9,000  sq  mile  area  Is  virtually 
zero  (Rantz  and  Riggs  1949).  The  upper  portion  of  the  (Columbia  River  has  an 
unusually  regular  high-water  cycle,  with  high  waters  occurring  In  summer  and 
due  primarily  to  snow  melt.  Rainfall  Is  rarely  a  cause  of  flooding,  except  In 
very  localized  areas  on  small  tributaries.  In  their  analysis  of  flood 
magnitude  and  frequency,  Rantz  and  Riggs  (1949)  suggest  that  floods  of  the 
magnitude  of  the  1894  flood  (approximately  700,000  second-feet  at  Kettle 
Falls)  have  a  recurrence  Interval  of  between  50  and  60  years. 


The  annual  and  short-term  (50  years)  variation  In  flow  Is  currently  so 
great  that  It  Is  possible  regional  climatic  change  would  affect  the  timing  or 
duration  of  variation  In  flow  more  than  the  magnitude.  Empirical  work 
estimating  these  parameters  for  the  past  would  be  useful  because  the  historic 
hydrologic  record  for  the  Columbia  River  Is  not  extensive,  and  at  any  rate, 
hydrologic  parameters  cannot  be  assumed  to  be  constant  In  the  past.  Chatters 
(1984b)  study  of  flood  frequency  in  late  Holocene  deposits  in  the  RM  590  area 
Is  an  excellent  example  of  the  kind  of  empirical  work  needed. 

CHANNEL  AND  VALLEY  MORPHOLOGY 

More  consideration  should  be  given  to  the  appropriateness  of  particular 
hydrologic  models  to  the  area  In  which  sedimentary  sequences  are  being 
interpreted.  The  approach  taken  by  Mierendorf  (1983)  is  welcome  In  this 
regard;  he  outlines  the  problem  of  Interpreting  fluvial  processes  In  a  canyon- 
constrained  river,  the  Rocky  Reach  of  the  Columbia  River.  He  argues  that 
canyon-constrained  rivers  behave  rather  differently  than  the  classic  models  of 
braiding  and  meandering  rivers.  Rock  walls  and  pendant  bars  of  coarse 
gravelly  Pleistocene  outwash  Inhibit  meandering  of  the  channel  and  restrict 
the  extent  of  point  bar  lateral  accretion.  Bedrock  outcrops,  pendant  bars, 
and  alluvial  fans  Influence  deposition  also  by  creating  eddy  currents  that 
result  In  longitudinal  mid-channel  and  channel  marginal  bars. 

Other  segments  of  the  Columbia  River  may  not  have  such  narrow, 
steep  bedrock  walls  as  the  Rocky  Reach,  but  anywhere  the  Holocene  Columbia 
River  Is  entrenched  In  an  old  channel  previously  occupied  by  a  larger  stream, 
the  constraints  of  the  canyon  are  a  significant  factor  in  fluvial  processes. 

In  Rufus  Woods  Lake,  valley  walls  are  formed  of  a  range  of  materials  from 
resistant  bedrock  to  unconsolidated  deposits  of  varying  resistance  to 
erosion — glacial  tills.  Imbricated  flood  deposits,  glaclolacustr Ine  silts. 

The  relative  erodablllty  would  exert  considerable  Influence  on  the  course 
taken  by  the  river.  Even  the  relatively  erodable  fine  glaclolacustr Ine 
sediments  occupy  such  huge  volumes  that  they  restrict  river  movement.  To 
widen  the  valley  even  a  little  the  river  must  remove  an  Incredible  volume  of 
sediment. 

Landslides  also  Influence  fluvial  processes  In  the  Columbia  River 
canyons;  the  degree  of  Influence  varies,  but  where  landslides  are  common  or 
large  In  size,  they  have  a  major  Impact  on  river  history  (e.g.,  the  Cascade 
Landslide  in  the  Columbia  Gorge).  The  more  rapid  the  downcutting  of  the  river 
or  the  lateral  movement,  the  more  frequent  the  rate  of  sliding,  which  would 
slow  the  river  down  and  perhaps  cause  temporary  ponding  and  subsequent  flash 
flooding  when  dams  were  breached.  Landslides  could  have  contributed  to 
a  long-term  equilibrium  In  which  rates  of  downward  and  lateral  movement  did 
not  vary  much,  or  they  could  have  contributed  to  disequilibrium  Involving 
damming,  breaching,  and  downcutting. 

Mierendorf  (1983)  focuses  on  horizontal  constraint  of  river  activity  by 
canyons,  but  the  ancient  channels  also  provide  vertical  constraints. 

Throughout  much  of  Its  length,  the  Holocene  Columbia  River  has  downcut  through 
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glacial  sediments  until  it  reached  the  old  bedrock  channel.  Even  If  all  other 
factors  remained  equal,  reaching  the  more  resistant  bedrock  channel  could  have 
a  drastic  effect  on  the  rate  of  downcutting  and  other  aspects  of  Columbia 
River  hydrology.  In  the  Rufus  Woods  Lake,  the  channel  bottom  profile  shows 
abrupt  changes  In  gradient,  probably  reflecting  bedrock  sills  cut  by  a  rather 
different  kind  of  flow,  such  as  catastrophic  floods,  which  now  control  the 
local  gradient  of  the  modern  stream  to  a  great  extent. 

BASE  LEVEL  CHANGES  AND  ISOSTATIC  REBOUND 

Sequences  of  alluvial  deposition  proposed  for  parts  of  the  Columbia  River 
system  frequently  attribute  changes  in  the  nature  of  river  deposition  to 
changes  In  base  level.  For  example,  Mierendorf  (1963)  suggests  there  were 
four  periods  of  alluviation  In  the  Rocky  Reach  area.  The  first.  Initiated 
before  8200  B.P.  and  continuing  for  an  unknown  duration,  may  be  related  to  a 
lower  base  level  than  later  episodes.  Another  period  of  aggradation  began 
before  3,000  B.P.,  possibly  at  a  higher  than  modern  base  level.  A  third 
period  of  alluvial  deposition  began  before  1400  B.P.  and  terminated  between 
1400  and  1200  B.P.  After  this  time  the  Columbia  River  may  have  been  graded  to 
a  lower  base  level  and  a  possible  fourth  alluvial  episode  may  be  represented 
by  a  terrace  remnant  with  recent  St.  Helens  ash.  However,  Mierendorf  (1983) 
does  point  out  the  sampling  problem  involved;  site  testing  was  limited  and  It 
is  fully  expected  that  evidence  for  additional  periods  exists  but  has  not  been 
detected. 

Chatters*  model  makes  the  assumption  that  shifts  between  downcutting  and 
aggrading  regimes  would  be  synchronous  throughout  the  Columbia  River  system, 
i.e.,  that  different  segments  of  the  (k>lumbla  River  system  respond  to  a  single 
base  level.  While  the  primary  base  level  of  the  Columbia  River  system  at  the 
mouth  obviously  exerts  Influence  over  the  entire  system.  In  any  given  area  the 
influence  of  a  secondary  base  level  may  be  of  greater  magnitude.  Secondary 
base  levels  may  be  relatively  Independent  of  each  other  and  of  the  primary 
base  level.  For  example.  In  the  late-glacial  and  early  Holocene  (13,000  to 
9,000),  sea  level  was  rising  and  yet  the  Upper  Columbia  River  was  downcutting. 
Mierendorf  (1984)  contrasts  the  hydrologic  histories  of  the  Snake  and  Kootenai 
Rivers,  the  two  largest  tributaries  of  the  Columbia  River.  The  Snake  River 
drainage  Includes  limited  areas  of  Pleistocene  montane  glaciation,  while  the 
Kootenai  River  drained  both  the  Cordllleran  Ice  sheet  and  extensive  alpine 
glacial  systems.  The  late-glacial  adjustments  of  the  rivers  were  not 
synchronous;  between  11,000  and  10,000  B.P.,  the  Kootenai  river  was  still  150- 
200  ft  above  the  modern  river  level,  while  the  Snake  River  floodplain  was 
stabilized  at  roughly  the  modern  elevation. 

It  should  be  possible  to  model  systematic  differences  expected  In  the 
history  of  different  portions  of  the  river  based  on  *-^ctors  such  as  distance 
from  glacial  margin,  time  of  glacial  withdrawal,  type  of  glacial  deposits,  and 
the  amount  of  rebound  after  glacial  retreat.  It  is  likely  that  the  degree  of 
independence  of  secondary  base  levels  has  changed  In  a  predictable  way  through 
time.  Throughout  the  Holocene  the  Columbia  River  has  been  removing  large 


157 


volumes  of  glacial  sediments  from  throughout  the  drainage  and  early  in  this 
process  the  local  base  levels  probably  were  relatively  Independent.  Once  sea 
level  had  stabilized,  the  effects  of  Isostattc  rebound  had  diminished,  and  the 
amount  of  glacial  material  was  reduced,  the  river  probably  began  to  act  more 
in  response  to  a  single  base  level.  If  this  is  true,  sedimentary  sequences  In 
different  parts  of  the  Columbia  River  sequence  should  be  quite  different  In 
the  early  Holocene  and  become  more  and  more  similar  through  time.  As 
mentioned  above,  trends  In  base  level  change  could  be  abruptly  halted  by 
reaching  the  bedrock  channel. 

Because  of  the  effects  of  isostastic  rebound  after  the  retreat  of  glacial 
Ice,  tracing  terraces  by  elevation  alone  within  a  limited  area  is  problematic 
even  within  a  limited  area  (I.e.,  local  variations  in  amount  of  rebound)  and 
it  is  certainly  not  possible  to  trace  terraces  between  areas  on  the  basis  of 
elevation  alone.  In  addition,  it  means  terrace  elevations  are  not  directly 
equivalent  to  river  levels. 

IHTERPRETING  SEDIMENTARY  SEQUENCES  IN  THE  PROJECT  AREA 

Hibbert  (Chapter  2)  does  not  address  the  geomorpho logical  history  of  the 
project  area  in  the  mid-  and  late-Hoiocene,  but  his  detailed  discussion  of 
Pleistocene  and  early  Holocene  history  provides  a  background  for  understanding 
the  hydrologic  and  topographic  conditions  that  obtained  around  7,000  years 
ago.  The  project  area  lies  entirely  within  the  Columbia  River  canyon  which  is 
cut  into  Miocene  and  Cretaceous  bedrock  formations,  and  filled  with 
unconsolidated  sediments  of  Pleistocene  and  Holocene  age.  The  older  bedrock 
deposits,  of  Interest  primarily  because  they  have  constrained  the  movements  of 
water  and  ice  throughout  the  Quaternary,  are  summarized  by  Hibbert.  The  bulk 
of  the  deposits  are  Pleistocene  In  age,  laid  down  by  glacial-related  events 
such  as  ice  movement,  lake  formation,  and  canyon  downcutting,  all  of  which 
affected  vast  areas. 

The  confluence  of  the  Omak  Trench  and  the  Columbia  Valley  is  the  boundary 
between  two  segments  of  the  river  canyon  with  different  geologic  histories. 

As  discussed  by  Hibbert  (Chapter  2),  the  upper  canyon,  from  Grand  (Joulee  to 
the  Omak  Trench,  follows  a  plateau-marginal  course  and  has  granitic  bedrock  on 
the  northern  rim  and  basaltic  rocks  on  the  southern  rim.  The  lower  canyon, 
from  the  Omak  Trench  downriver,  cuts  between  the  Waterville  Plateau  and  the 
outlying  Omak  Plateau,  and  Is  characterized  by  basalt  bedrock  on  both  rims. 
The  late  Pleistocene  history  of  the  upper  and  lower  canyon  also  differ. 

When  the  Okanogan  Lobe  of  the  Cordiiieran  ice  sheet  had  withdrawn  to  the 
Canadian  border  by  12,000-13,000  B.P.,  remnant  ice  was  left  In  the  canyons. 

Ice  remained  longer  In  the  lower  canyon,  impounding  meltwater  to  form  glacial 
Lake  Columbia  in  the  upper  canyon.  A  thick  deposit  of  g  I  ado  lacustrine 
sediments,  the  Nespelem  Silt,  was  laid  down  in  the  upper  canyon.  After 
breaching  the  lower  Ice  dam,  the  Columbia  River  downcut  rapidly  through  the 
lacustrine  sediments,  creating  a  deep  narrow  valley  with  a  prominent  terrace 
system  which  can  be  traced  from  just  downriver  of  the  mouth  of  the  Nespelem 
River  to  beyond  Grand  Coulee  Dam  upriver.  Subsequent  damming  by  ice  or  a 
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landslide  caused  a  second  lake  to  form  In  the  upper  canyon.  The  river 
eventually  breached  this  barrier  as  well  and  flowed  In  the  lower  canyon  again, 
halting  at  305  m  to  cut  extensive  terraces  In  lake  fill,  flood  gravels,  and 
till.  Because  of  multiple  Ice  dams  occurred  In  the  vicinity  of  the  Omak 
Trench,  the  lower  canyon  Is  characterized  more  by  gravels  of  Spokane  type 
floods,  while  lake  sediments  are  more  typical  of  the  upper  canyon. 

During  the  early  Holocene  (10,000  to  7,000  BJ*.),  prior  to  the  earliest 
known  human  occupation  of  the  area,  geologic  events  were  still  strongly 
Influenced  by  earlier  glacial  events.  According  to  HIbbert  (Chapter  2), 
the  (Columbia  River  completed  its  dissection  of  the  glaclolacustr Ine  sediments 
filling  the  canyon  and  reached  approximately  its  historic  elevation  by  7000 
Bi*.,  leaving  a  deep  canyon  characterized  by  a  we I  I -developed  terrace  system, 
and  a  narrow  channel  occurring  entirely  in  bedrock. 

Depositlonal  and  eroslonal  processes  responsible  for  altering  the 
landscape  since  about  7,000  years  ago  Include  lateral  migration,  point  bar  and 
overbank  deposition  of  the  (kilumbta  River,  alluvial  fan  development,  colluvial 
deposition  and  landslides,  and  aeolian  deposition.  Local  lateral  migrations 
of  the  channel  are  recorded  by  the  shape  of  the  river,  point  bars,  and 
eroslonal  episodes  preserved  In  site  profiles.  There  Is  little  floodplain 
development  in  this  narrow  and  Incised  valley  but  natural  levees  and  abandoned 
channels  can  be  recognized  In  some  areas.  Surfaces  less  than  20  m  above 
historic  river  levels  commonly  exhibit  overbank  deposits  of  the  Columbia 
River.  Small  alluvial  fans  have  developed  at  the  mouths  of  tributaries 
draining  the  steep  slopes  on  either  side  of  the  river.  There  are  currently 
few  permanent  drainages  In  the  project  area,  most  of  the  drainage  on  the  slope 
being  Intermittent  and  unintegrated.  Talus  slopes  are  common  at  the  base  of 
both  granitic  and  basaltic  bedrock  formations.  Erosion  and  colluvial 
redepositlon  of  the  thick  glaclolacustr Ine  sediments  In  the  upper  canyon  Is 
common  and  may  take  the  form  of  either  major  landslides  or  small  deposits.  A 
thin  layer  of  aeolian  sediments  caps  almost  all  stable  surfaces. 

Mid-  and  I ate-Ho I ocene  depositlonal  agents  are  more  localized  In  effect 
than  the  Late-glacial  and  earl y-Ho I ocene  depositlonal  processes.  While  the 
frequency  and  Importance  of  various  depositlonal  and  eroslonal  processes  has 
no  doubt  changed  throughout  the  Holocene  in  response  to  changes  in  regional 
climate,  the  geologic  events  which  shaped  the  riverine  landscape  during  the 
Holocene  overwhelmingly  have  been  Influenced  by  local  conditions.  The 
r Iverine/canyon  environment  offers  sufficient  topographic  and  hydrologic 
variability  that  all  the  above  depositlonal  processes  probably  were 
represented  within  the  river  canyon  at  all  times.  Thus  regular  changes  In 
sediments  at  any  given  site  may  be  related  to  shifts  In  depositlonal 
environment  Independent  of  regional  climate,  such  as  lateral  movement  of  the 
river  channel.  Nonetheless,  major  variations  In  regional  climate  should  be 
reflected  In  changes  In  the  Intensity  and  frequency  of  the  above  types  of 
depositlo'al  agencies. 

The  latter  three  of  the  general  Interpretive  Issues  raised  above  are 
discussed  In  the  following  sections.  Because  the  site  sedimentary  data  was 
collected  primarily  for  Intra-sIte  analysis,  rather  than  for  purposes  of 


regional  paleonvironmental  reconstruction;  we  can  examine  these  questions  only 
In  a  very  general  way.  A  more  conclusive  study  would  require  re-ana  lysis  of 
site  sediment  data  emphasizing  dating  of  geologic  events,  differences  in 
sequences  in  different  parts  of  the  river,  and  estimates  of  deposition  rates. 

SEASONAL  VARIABILITY  AND  FLOOD  PERIODICITY 

Historic  data  Indicate  considerable  seasonal  and  short-term  annual 
fluctuation  in  river  discharge  and  water  level.  For  example,  at  site  45-DO- 
211,  the  discharge  on  November  16,  1942  was  38,500  cfs,  and  on  June  21,  1943, 
it  was  319,100  cfs  (USAGE  1945).  The  high  water  level,  on  June  21,  rose  from 
319,100  cfs  at  45-00-211,  to  319,900  cfs  at  45-D0-282  ,  34  miles  downstream. 

In  general,  the  difference  between  high  and  low  water  levels  on  1942/43  ranged 
from  26  ft  to  40  ft  at  various  locations  within  what  Is  now  the  reservoir  and 
averaged  30  ft.  The  highest  recorded  flood  peak  at  Grand  Coulee  Dam  was 
638,000  cfs,  June  12,  1948.  The  1894  flood  was  not  recorded  directly,  but 
elevations  of  over  70  ft  were  observed  at  Grand  Coulee  Dam  and  the 
reconstructed  discharge  was  740,000  cfs.  The  same  flood  was  approximately 
700,000  cfs  at  Kettle  Falls,  where  the  average  peak  flow  between  1916  and  1940 
was  346,900  cfs.  Floods  of  the  magnitude  of  the  1894  flood  probably  occurred 
at  a  frequency  between  50  and  60  years  (Rantz  and  Riggs  1949). 

According  to  Rantz  and  Riggs  (1949)  river  discharge  In  this  area  is 
controlled  primarily  by  snowmelt  and  runoff  In  basins  draining  Into  the 
Columbia  River  above  the  Spokane  River.  Changes  in  discharge  volume  and 
competency  might  therefore  be  only  Indirectly  related  to  environmental  changes 
within  the  local  area. 

Over  25  distinct  flood  events  dating  between  2000  and  0  B.P.  were 
recorded  at  45-0K-197  by  the  RM  590  project  (Chatters  1984b).  A  large  number 
of  radiocarbon  dates  tied  to  this  sequence  allowed  analysis  of  variation  In 
flood  periodicity  during  this  period.  Floods  high  enough  to  deposit  on  this 
surface  occurred  at  a  frequency  of  once  per  83.65  years  between  1870  B.P.  and 
980  B.P.  Between  980  B.P,  and  560  8.P.,  the  flood  frequency  was  once  every  34 
years,  and  since  560  BJ*.  they  have  been  occurring  only  once  every  137  years. 
The  elevation  of  the  surface  changed  from  293.5  to  295.5  m  a.s.l.  Denton  and 
Karlen  (1973)  note  a  cool  period  between  1500  and  1000  B.P.,  ending  just  when 
the  period  of  most  frequent  flooding  begins.  The  latest  period,  when  flooding 
is  least  frequent,  encompasses  the  Little  Ice  Age. 

CHANNEL  AND  VALLEY  MORPHOLOGY 

As  Chatters  (1984c)  suggests,  the  Columbia  River  In  the  project  area  was 
no  doubt  a  braiding  channel  as  It  rapidly  downcut  through  glacial  sediments. 
The  gradient  and  discharge  rate  both  decreased  rapidly  In  the  early  Holocene 
as  the  glacial  meltwater  contribution  cessed  and  the  river  cut  lower  In  an 
Increasingly  narrower  canyon.  The  river  would  have  become  less  and  less 
braided  through  time,  gradually  turning  Into  the  single  channel  river  observed 
In  historic  times.  Some  of  the  characteristics  that  favor  braiding  still 


obtain,  such  as  fluctuating  discharge,  heavy  sediment  toad,  steep  gradient, 
coarse  load  and  easily  erodable  banks.  Melrendorf  (1983)  argues  that  the 
Rocky  Reach  of  the  Columbia  River  is  still  perhaps  more  typical  of  a  braiding 
pattern  than  a  meandering  pattern,  although  neither  model  fits  well.  The  same 
is  true  for  the  Rufus  Woods  Lake  portion  of  the  river,  which  is  general ly  a 
single  channel,  low  sinuosity  stream.  Crozier  (1983)  suggests  the  river  in 
the  project  area  is  a  meandering  stream,  but  it  does  not  have  the  high 
sinuosity  or  well  developed  floodplain  of  a  classic  meandering  river.  Neither 
does  it  fit  the  pattern  of  a  braided  river,  characterized  usually  by  multiple 
channels  and  ephemeral  mid-channel  bars.  There  are  some  channel  Islands 
(e.g.,  Buckley  Bar),  but  they  are  cut  off  point  bars,  rather  than  true  channel 
Islands.  Apart  from  the  poorly  developed  floodplain,  the  depositional 
features  are  more  like  a  meandering  than  a  braiding  stream.  The  low  sinuosity 
is  due  to  restriction  of  lateral  movement  by  the  entrenchment  of  the  river  in 
the  relatively  fine-grained,  loose  lacustrine  fill  and  bedrock  walls  of  the 
ancient  canyon.  In  fact,  this  reach  of  the  modern  Columbia  River  Is  most  like 
a  straight  channel,  as  perhaps  are  other  reaches  with  deeply  entrenched 
valleys. 

Straight  channel  reaches  are  rare  In  streams  and  not  expected  to  be  very 
long  (Leopold  et  al.  1964).  Flow  and  depositional  patterns  are  the  same  in 
straight  channels  as  in  meandering  channels.  Like  meandering  channels, 
straight  channels  shift  their  position  by  lateral  accretion.  Erosion  takes 
place  in  pools  and  deposition  on  point  bars.  There  are  riffles  at  the 
crossovers  between  bends.  The  same  three  kinds  of  fluvial  deposits  occur  In 
straight  channel  stream  as  other  kinds  of  channels;  channel,  bank,  and  flood 
basin  deposits. 

Channel  deposits  include  channel  lag,  channel  bed,  channel  fill,  and  bar 
deposits.  Channel  deposits  are  primarily  bed  load  material  but  may  Include 
some  suspended  load  material.  Sediment  accumulations  in  channels  which  form 
topographic  highs  are  called  bars.  Meandering  and  straight  rivers  are 
characterized  by  point  bars.  These  differ  from  the  channel  bars  In  braided 
rivers,  which  migrate  actively.  Point  bar  sediments  are  the  coarsest  carried 
by  the  river  next  to  channel  lag  deposits. 

Point  bars  are  a  function  of  the  flow  characteristics  of  the  channel. 
The  maximum  flow  velocities  are  near  the  steep  concave  bank  just  downstream 
from  the  axis  of  a  bend.  The  river  erodes  its  bank  in  this  area,  and  deposits 
material  on  the  convex  bank,  where  velocities  are  at  their  minimum.  The 
material  eroded  from  the  concave  side  tends  to  be  deposited  on  the  point  bar 
of  the  next  downstream  meander,  not  on  the  point  bar  on  the  opposite  convex 
side.  Deposition  on  point  bars  Is  rapid  and  much  of  it  takes  place  during 
f loods. 

Both  bank  and  f loodbasin  deposits  are  primarily  suspended  load  sediments. 
Bank  deposits  are  sediments  deposited  on  the  river  bank  during  flood  periods — 
levee  deposits  and  crevasse  splay  deposits.  Flood  basin  deposits  are  fine¬ 
grained  sediments  left  during  heavy  floods  when  water  flows  over  levees. 


In  the  project  area  we  find  typical  sequences  of  channel  lag  deposits 
overlain  by  point  bar,  bank,  and  overbank  deposits.  The  Columbia  River 
gravels  (Qcr)  which  cover  terraces  at  all  elevations  are  channel  lag  deposits. 
They  are  clast-supported  deposits  of  very  coarse  material.  At  many  of  the 
archaeological  sites,  the  coarse  gravel  and  cobble  deposits  are  covered  by 
finer  materials  that  represent  point  bar  deposition.  The  bank  deposits  and 
floodbasin  deposits  that  overlie  point  bar  deposits  at  many  of  the  sites  are 
not  well  differentiated,  a  characteristic  of  poorly  developed  flood  plains. 

The  poor  development  of  the  floodplain  Is  apparent  simply  from  the 
topography — cases  of  topographic  highs  Indicating  levees  and  lows  Indicating 
backwater  basins  are  rare.  Poor  floodplain  development  commonly  Is  associated 
with  rivers  that  actively  migrate  laterally,  but  in  the  case  of  the  Columbia 
River  In  the  project  area  may  be  due  to  the  nearly  continuous  downcutting  of 
the  river  and  to  Its  entrenchment  In  a  deep,  inherited  valley  rather  than  to 
active  lateral  migration.  Although  we  recognize  levee  development  In  a  few 
areas  on  the  basis  of  topography,  we  could  not  reliably  distinguish  levee 
deposits  from  overbank  deposits  In  site  profiles.  Extremely  fine-grained 
slackwater  deposits  also  are  infrequent. 

A  number  of  problems  were  encountered  in  identifying  types  of  landforms 
and  deposits.  Because  of  lack  of  extensive  field  information  on  the  three- 
dimensional  shape  and  bedding  characteristics  of  the  deposits,  it  was 
necessary  to  rely  on  relatively  rough  criteria.  This  has  no  doubt  led  to  some 
misidentlf ications,  especially  In  this  setting  where  many  of  the  expected 
deposits  are  difficult  to  distinguish.  Relneck  and  Singh  (1973)  mention  the 
difficulty  of  distinguishing  aeolian  reworked  material  from  alluvial  material 
on  upper  bars,  the  difficulty  of  telling  bank  and  flood  basin  deposits  apart 
in  a  poorly  developed  flood  plains,  'nd  the  difficulty  of  distinguishing 
overbank  deposits,  especially  levee  deposits,  from  upper  bar  deposits. 

Because  the  history  and  morphology  of  the  upper  and  lower  canyons  are 
different,  we  expect  the  depositlonat  environments  and  processes  to  be 
somewhat  different,  at  least  In  frequency.  Terraces  are  not  as  well  developed 
In  the  lower  valley  and  the  walls  are  steeper  and  narrower.  The  difference 
between  high  and  low  water  surface  elevations  was  probably  greater  In  the 
lower  part  of  the  canyon  because  of  its  narrowness.  Today,  the  difference  In 
the  canyons  Is  highlighted  by  the  reservoir;  Rufus  Woods  Lake  is  not 
considerably  wider  In  the  lower  canyon  even  though  the  depth  Is  greater. 

BASE  LEVEL  CHANGES  AND  ISOSTATIC  REBOUiC 

While  the  Rufus  Woods  Lake  area  could  not  have  been  totally  unaffected  by 
changes  In  base  level  downstream.  Its  relationship  to  local  base  levels  was 
probably  more  important.  The  amount  of  glacial  sediment  In  this  area,  and  the 
late  cessation  of  glacial  influence  may  mean  that  this  area  was  responding  to 
a  local  base  level  until  well  into  the  Holocene. 

As  HIbbert  (Chapter  2)  discusses,  the  river  began  downcutting  from  the 
base  of  lake  sediments  at  520  m  sometime  after  13,000  BJ=*.,  and  reached  380  m 
(1235')  at  either  12,600  or  11,200-11,300,  and  reached  310  m  (1000')  by  6,700 
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B.P.  He  argues  that  as  the  river  had  reached  the  1000'  elevation  sometime 
prior  to  7000  B.P.  It  probably  reached  historic  elevations  shortly  thereafter. 
Because  a  large  number  of  archaeological  sites  In  the  project  area  are  found 
on  landforms  below  the  1000'  terrace  mentioned  by  HIbbert,  a  finer  resolution 
of  chronology  Is  desirable.  Although  the  time  elapsed  may  have  been  "short" 

In  geologic  terms,  a  difference  of  20  meters  or  1000  years  would  be 
significant  In  archaeological  terms.  This  Issue  Is  discussed  In  more  detail 
following  presentation  of  the  site  sedimentary  sequences. 

The  lowest  strongly  expressed  terrace  In  the  project  area  (HIbbert, 
Chapter  2)  Is  the  one  found  at  1100'  at  Grand  Coulee  Dam,  grading  to  1000'  at 
the  mouth  of  the  Omak  Trench,  yet  lower  to  Allen  Bar  and  Gavlota  Bend,  and  not 
well  expressed  further  downriver.  There  are  both  eroslonal  terraces  and 
aggradatlonal  bars  below  this  terrace.  It  Is  difficult  to  trace  these  recent 
terraces  the  length  of  the  reservoir.  In  some  areas,  landslides  and  colluvial 
deposition  have  destroyed  or  obscured  terrace  remnants.  Terraces  are  not  as 
prominently  expressed  In  the  coarse  till  deposits  of  the  lower  canyon  as  In 
the  glaclolacustrine  sediments  of  the  upper  canyon.  We  used  the  IIOO-IOOO' 
terrace  as  a  reference  point  In  tracing  lower,  less  prominent  terraces.  It  is 
the  T3  terrace  In  the  RM  590  reach  and  Is  around  1050'  in  elevation  between 
45-0K-2  and  45-OK-250.  Table  5-1  presents  the  approximate  elevation  range  of 
terraces  by  reach.  These  are  only  preliminary;  they  are  based  on  inspection 
of  topographic  maps  and  were  not  field  checked. 
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SEDIMENTARY  SEQUENCES  BY  REACH 

Location  and  elevation  relative  to  the  Columbia  River  Is  summarized  for 
the  excavated  sites  In  Table  3-2.  Individual  site  sequences  are  discussed 
below,  arranged  by  reach. 

Table  5-2.  Site  locations  and  elevations. 
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RM  590-588 


The  three  furthest  upriver  sites,  45-00-211,  45-00-214,  and  45-00-285, 
lie  between  RM  590  and  588.  Sediment  sequences  from  these  sites  are 
summarized  In  Figure  5-1.  Additional  data  on  sediments  from  archaeological 
sites  In  this  reach  can  be  found  In  Chatters  1984a  and  1984c. 
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Figure  5-1.  Sequence  of  deposits  at  sites  between  RM  590  and  588. 

We  suggest  a  revision  of  the  terrace  sequence  proposed  by  Chatters  for 
this  area.  First,  the  lowest  surface.  To  or  the  historic  floodplain  has  a 
greater  vertical  extent.  The  surface  elevations  of  Buckley  Bar,  Indicated  on 
a  pre-reservoir  map,  are  920.1-966.8.  Low  water  elevations  In  1942/43  In  this 
vicinity  ranged  from  924  to  929  ft,  and  high  water  elevations  from  952-955. 

The  lower  boundary  of  the  floodplain  should  be  lower  than  the  elevation  of  the 
annual  flood  stage,  but  not  as  low  as  the  lowest  water  level,  which  probably 
exposed  channel  deposits.  The  next  lowest  terrace,  Tl,  Is  between  960  and 
1000'  In  elevation.  Chatters  (1984c)  terms  this  terrace,  Sanderson  Creek  Bar, 
an  aggradation  terrace,  but  It  actually  Is  the  lowest  eroslonal  terrace,  as 
Indicated  by  the  Nespelem  silt  exposed  In  the  bank  at  the  downstream  end  of 
Sanderson  Creek  Bar.  There  are  aggradatlonal  floodplain  deposits  on  the 
terrace  surface,  however.  The  terrace  across  from  45-00-214,  T2,  I  les  between 
1000  and  1050'.  The  terrace  across  from  45-00-211,  the  T3  terrace.  Is  above 
the  1050'  contour.  The  T4  Is  above  the  1100'  contour. 

Sometime  before  5500  B.P.  the  river  had  dropped  from  the  1050'  level  to 
the  1000'  level  and  was  forming  the  point  bar  on  which  45-D0-21 1  Is  located. 
The  Columbia  River  flowed  across  the  bar  until  sometime  shortly  before  5500 
B.P.  A  series  of  Interbedded,  highly  variable,  but  well  sorted  sediments 
represent  a  point  bar  deposit  on  top  of  the  channel  lag  deposit.  The  point 
bar  was  seasonally  exposed  and  attractive  for  human  use  around  5500  B.P.  A 
probable  hearth  remnant,  dated  at  5497±142,  was  found  on  a  stratum  of  coarse 
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After  a  hiatus  of  unknown  length,  this  deposit  was  overlain  by  an  upper 
bar  deposit  mixed  with  colluvium  in  some  areas.  The  length  of  the  hiatus  is 
uncertain.  There  is  no  evidence  of  surface  exposure,  such  as  soil  development 
or  weathering.  The  dates  must  be  considered  maximum  bracketing  dates — the 
Interval  was  probably  much  shorter.  Increased  erosion  during  this  episode  may 
have  resulted  In  redepositlon  of  cultural  materials. 

Human  use  of  the  site  and  the  pattern  of  gradual  accumulation  of  alluvium 
resumed  by  1500  B.P.  Alluvial  fan  deposition  In  the  draw  Increased,  but  It  Is 
not  known  whether  this  Is  due  to  local  or  regional  changes  in  precipitation 
and  river  level.  Further  alluvial  sedimentation  began  to  cover  the  colluvial 
gravels  at  the  north  end  of  the  site  with  massively  bedded  overbank  deposits. 
Five  radiocarbon  dates  Indicate  a  time  span  from  1500  to  850  B.P.  Ephemeral 
streams  were  active  at  this  time;  there  Is  much  evidence  of  erosion  and 
deposition  by  small  channels.  An  overlying  overbank  deposit  Is  associated 
cultural  materials  dated  between  850-400  BJ^’.  Use  of  the  sites  seems  to  have 
virtually  ceased  after  400  B.P.  Sedimentation  continued,  capping  the  site 
deposits  with  aeol Ian  sediments,  and  perhaps  one  flood  deposit,  while  an 
alluvial  fan  continued  building  In  the  draw. 

Site  45-00-204  Is  at  the  downstream  end  of  a  large  terrace,  on  the  bank 
of  a  ravine.  The  ravine  represents  entrenchment  of  the  fan  by  Its  stream, 
since  2800  B.P.  The  oldest  sedimentary  unit,  Columbia  River  channel  deposits 
more  than  7000 -years  old.  Is  overlain  by  an  alluvial  fan  containing  Mazama 
tephra.  Lower  bar  deposits  lie  to  the  riverward  side  of  the  fan,  and 
partially  overlie  It;  they  contain  a  sparse  deposit  of  cultural  materials 
associated  with  radicarbon  dates  of  4395±106  and  45901143.  The  upper  bar 
deposits  contain  the  densest  cultural  occupation,  with  an  accompanying 
radiocarbon  date  of  28121334.  The  date,  from  a  feature,  probably  dates  the 
upper  surface  of  the  upper  bar  deposits.  The  overlying  slope  wash  deposits 
contain  sparse  cultural  materials  with  a  radiocarbon  date  of  655167.  The  fan 
deposit  was  Interpreted  as  such  because  of  the  variability  within  the 
sediments,  the  relatively  thin  beds,  and  the  fact  that  they  were  thickest  away 
from  the  river.  The  upper  bar  deposits  are  more  massive  and  less  variable  In 
texture  than  the  lower  bar  deposits. 

The  start  of  overbank  deposition  at  the  site  after  5000  B.P.  indicates 
either  general  Increase  in  effective  precipitation  and  river  load,  or  that  the 
river  bed  had  fallen  below  the  305  m  terrace.  Around  2800  B.P.,  the  overbank 
deposition  ceased.  A  cultural  occupation  on  this  surface  Is  recorded  In  Zone 
2.  Since  that  time  only  slope  wash  and  aeol Ian  activity  have  contributed 
sediments  to  the  site. 

RM  565-555 

Depositlonal  sequences  at  sites  45-00-273,  45-0K-18,  45-00-326,  and 
45-00-282,  which  lie  between  RM  561  and  556,  are  shown  In  Figure  5-5. 

Site  45-00-273  lies  between  two  deep  drainage  channels  at  the  river 
margin  of  a  small  alluvial  fan  at  the  downstream  end  of  a  1000  ft  terrace 
(Allen  Bar).  The  terrace  Is  cut  Into  glaciolacustr ine  sediments  and  the 
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Figure  5-5.  Sequence  of  deposits  at  sites  between  RM  561  and  566. 

upstream  portion  is  capped  by  channel  deposits  of  the  Columbia  River.  Above 
the  1000  ft  contour  Is  a  steeper  slope,  of  colluvial  deposits,  and  cliffs  of 
gnelssic  granite  rise  above  the  1050  or  1100  ft  contour.  Lower  bar  deposits 
consisting  of  steeply  dipping,  well  stratified,  textural ly  variable  sediments 
were  exposed  at  the  base  of  the  site.  They  are  overlain  by  an  alluvial  fan 
with  a  thick  lens  of  Mazama  tephra  at  the  base.  Above  this  are  two  sequences 
of  alluvial  deposition,  separated  by  an  unconformity  dated  around 
4500  B.P.  by  artifacts  associated  with  the  lower  deposit.  The  date  of  1500 
to  1000  B.P.  given  to  the  upper  deposit  is  based  on  a  a  single  projectile 
point  and  Is  not  necessarily  reliable. 

At  45-0K-18,  nearly  directly  across  the  river  from  45-00-273,  the  oldest 
deposit  Is  a  layer  of  coarse  material  with  a  steeply  sloping  surface, 
consisting  of  cobbles,  pebbles,  and  sand,  grading  to  medium-sized  sand  towards 
the  river.  This  has  been  Interpreted  as  channel  deposits  left  by  the  Columbia 
River  as  It  migrated  across  the  bar  during  early  postglacial  times. 

Above  the  channel  deposits  are  very  fine,  horizontally  bedded  deposits 
that  are  unusually  high  in  silt  and  clay  for  the  project  area.  The  fine 
texture  of  these  deposits  Indicates  they  were  laid  down  in  still  water  and 
mottling  in  the  lowest  unit  suggests  postdeposit  Iona  I  alteration  below  the 
water  table.  Freshwater  snail  shells  are  common  throughout  the  deposit.  The 
appropriate  depositlonal  environment  may  have  been  provided  by  a  backwater 
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Slough  on  the  Columbia  River  floodplain  or  by  temporary  ponding  of  the 
Columbia  River  by  a  landslide.  Volcanic  tephra  Is  found  In  varying  amounts  In 
the  upper  part  of  the  deposit.  The  largest  deposits  are  two  lenses 
approximately  60  cm  long  and  10  cm  thick  within  a  2  x  2  m  square.  A  sample 
from  one  of  these  lenses  was  Identified  by  Davis  as  Mt.  St.  Helens  Yn,  dated 
around  3400  B.P.  (see  Davis,  Appendix  B).  A  radiocarbon  date  of  3780±175 
within  this  unit,  the  age  of  the  tephra,  and  a  date  of  33631394  In  the 
overlying  unit  suggest  that  the  slackwater  deposits  were  laid  down  between 
3800  and  3400  B.P. 

Two  loamy  sand  deposits  of  mixed  aeolian  and  slope  wash  origin  complete 
the  site  sequence.  The  lower  of  the  two  Is  a  soft,  well-sorted,  deposit  of 
very  fine  sand  and  silt.  Gravel  Inclusions  increase  away  from  the  river;  they 
apparently  washed  In  from  the  slopes  above  the  site.  Small  pockets  of  tephra 
and  sand  occur  at  the  upper  surface  of  this  deposit.  The  tephra  has  been 
Identified  as  St.  Helens  P  tephra,  dated  around  2500  B.P.  The  youngest 
depositlonal  unit  also  consists  of  aeolian  and  slopewash  material  but  is 
darker  and  more  compact,  suggesting  I',  has  been  affected  by  soil  development. 
The  surface  was  probably  relatively  stable  and  received  little  deposition 
after  2500  B.P.,  allowing  soil  development  to  proceed. 

Site  45-00-326  Is  on  the  950  ft  terrace  directly  upstream  from  White  Cap 
Rapids.  The  three  basalt  erratics  that  form  the  shelter  rest  on  a  substrate 
of  massive,  glacially  deposited  basalt  column  fragments  and  rounded  granitic 
boulders  similar  to  those  exposed  on  the  point  to  the  north.  The  glacial  till 
deposit  Is  overlain  by  an  alluvial  fan  laid  down  by  a  small  stream  Immediately 
to  the  southwest.  Inside  the  shelter,  the  fan  sediments  are  coarse  sands  and 
gravels  near  the  western  entrance,  grading  into  finer  sands  toward  the  east. 
Indicating  deposition  by  a  stream  directly  southwest  of  the  site.  Outside  the 
shelter  the  fan  debris  Is  slightly  coarser  and  mixed  with  more  rapidly 
deposited  mud  flow  material.  The  fan  contains  cultural  materials  dated 
between  5-4000  B.P.  A  discontinuous  stratum  of  apparently  redeposIted  tephra 
that  has  not  been  Identified  (see  Appendix  B)  was  laid  down  near  the  top  of 
this  unit.  Alluvial  fan  deposition  continued  for  a  while  but  aeolian 
deposition  Increased  In  Importance  In  the  overlying  units.  The  next  deposit 
comprises  alluvial  fan  materials  and  rockfal I  from  the  erratics.  Radiocarbon 
dates  and  cultural  materials  Indicate  two  occupations  within  this  deposit, 
dated  between  4000-2000  B.P.  and  2000  to  300  B.P.  The  youngest  deposit, 
rockfal I  and  aeolian  sediments.  Is  associated  with  cultural  materials  and 
radiocarbon  dates  of  283175  and  108161. 

Site  45-D0-282  is  the  furthest  downriver  of  al 1  project  sites.  On  either 
side  of  45-00-282  are  outcrops  of  granitic  bedrock.  The  site  Is  on  a  terrace 
that  slopes  gently  from  1,000  ft  down  to  the  bank  at  950  ft.  Although  no 
regional  formation  Is  mapped  for  this  terrace.  It  presumably  was  cut  by  the 
Columbia  River.  The  two  granite  outcrops  at  each  end  of  the  site  would  have 
affected  the  currents,  and  thus  deposition.  In  the  site  area.  The  oldest 
depositlonal  unit  exposed  at  the  site  consists  of  rounded  river  cobbles, 
undoubtedly  Columbia  River  gravels.  Above  this  Is  an  alluvial  fan  with  a 
secondary  tephra  deposit,  tentatively,  but  not  positively  Identified  as  St. 
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Helens  S-set,  dated  around  13.000  years  B.P.  (see  Davis,  Appendix  B).  The  ash 
was  found  at  the  upper  surface  of  the  fan  In  a  single  unit  In  the  southwest 
part  of  Area  A.  Cultural  materials  within  the  fan  are  estimated  to  be  6-7,000 
years  old  by  diagnostic  projectile  point  styles.  One  of  the  four  Cold  Springs 
side-notched  points  from  this  cultural  assemblage  was  found  In  the  same  level 
as  the  tephra.  Above  this  are  two  massive,  horizontally  bedded,  moderately 
well  sorted  deposits  which  were  Interpreted  as  overbank  deposits,  although  the 
possibility  that  they  are  loess  remains.  Cultural  materials  In  the  lower 
deposit  are  dated  at  6-5000  B.P.  and  In  the  upper  5-4,000  B.P.  Cultural 
occupation  and  sedimentation  stopped  by  4,000  B.P.  and  soil  development  took 
place  on  the  stable  surface. 

DISCUSSION 

The  site  sedimentary  sequences  discussed  above  Indicate  considerable 
local  variability  In  sedimentation  due  to  lateral  river  movement  and  vertical 
aggradation  of  the  floodplain  that  may  overwhelm  evidence  for  regional 
climate-controlled  changes. 

Volcanic  '*'ephras  were  not  found  to  be  of  much  help  in  defining  or  dating 
an  alluvial  sequence.  The  lowest  elevation  of  Hazama  tephra  deposits  found  In 
excavated  sites  Is  at  45-00-204,  58  ft  above  pre-dam  high  water  levels.  The 
45-00-204  tephra  deposit  Is  In  a  sandy  alluvial  fan  adjacent  to  (k>lumbla  River 
alluvial  deposits,  indicating  that  the  fan  may  have  been  partially  subaqueous 
or  at  least  that  the  base  level  of  the  fan  (the  river)  was  at  this  elevation. 
Other  Mazama  ash  deposits  (00-273,  +66  ft)  or  cultural  deposits  predating 
6,700  B.P.  (00-282,  +83  ft)  are  higher  In  elevation.  Elevations  of  Mt.  St. 
Helens  P  (2500  B.P.)  and  St.  Helens  Yn  (3400  B.P.)  do  not  aid  In  dating  river 
levels  because  they  were  found  only  at  45-0K-18,  at  an  elevation  of  +76  ft, 
higher  than  some  landforms  with  deposits  of  Hazama  tephra. 

Therefore,  we  turned  to  dated  cultural  occupations  as  a  means  of  dating 
river  activity  at  different  elevations.  Because  the  river  fluctuated  30-50  ft 
throughout  the  year,  and  people  made  use  of  both  high  and  low  elevation 
landforms  at  different  times  of  the  year,  comparisons  should  be  made  only 
among  similar  site  types  on  similar  landforms.  For  example,  we  assume  that 
pithouses  were  constructed  only  In  areas  above  the  local  water  table  and  that 
were  generally  dry  all  year.  Therefore  the  date  of  the  oldest  pithouse  on  a 
particular  landform  should  provide  a  minimum  date  of  when  the  river  dropped 
too  low  to  regularly  Inundate  the  site.  This  information  Is  not  comparable  to 
dates  of  cultural  activity  associated  with  point  bar  surfaces  or  other 
regularly  Inundated  landforms.  For  example,  the  oldest  component  at  45-00- 
214,  which  consists  of  unstructured  dumps  of  rock  and  shell  may  have  been  in  a 
zone  that  was  only  exposed  for  a  short  time  each  year. 

Table  5-3  gives  dates  of  bar  formation  and  vertical  accretion  at  sites 
arranged  by  elevation.  If  Chatters'  (1984c)  model  Is  correct,  we  should  see 
evidence  of  substantial  aggradation  during  the  mId-Holocene  period  (time  of 
raised  base  level)  and  minimal  aggradation  before  4700-4000  BJ*.  and  after 
2500  B.P.  While  changes  In  the  rate  of  aggradation  cannot  be  ruled  out  on  the 
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After  a  hiatus  of  unknown  length,  this  deposit  was  overlain  by  an  upper 
bar  deposit  nixed  with  colluviun  In  some  areas.  The  length  of  the  hiatus  Is 
uncertain.  There  is  no  evidence  of  surface  exposure,  such  as  soil  developnent 
or  weathering.  The  dates  nust  be  considered  max I  nun  bracketing  dates — the 
Interval  was  probably  much  shorter.  Increased  erosion  during  this  episode  may 
have  resulted  In  redeposition  of  cultural  materials. 

Human  use  of  the  site  and  the  pattern  of  gradual  accumulation  of  alluvium 
resumed  by  1500  BJ*.  Alluvial  fan  deposition  In  the  draw  Increased,  but  It  is 
not  known  whether  this  Is  due  to  local  or  regional  changes  In  precipitation 
and  river  level.  Further  alluvial  sedimentation  began  to  cover  the  colluvial 
gravels  at  the  north  end  of  the  site  with  massively  bedded  overbank  deposits. 
Five  radiocarbon  dates  Indicate  a  time  span  from  1500  to  650  BJ*.  Ephemeral 
streams  were  active  at  this  time;  there  Is  much  evidence  of  erosion  and 
deposition  by  small  channels.  An  overlying  overbank  deposit  is  associated 
cultural  materials  dated  between  850-400  BJ*.  Use  of  the  sites  seems  to  have 
virtually  ceased  after  400  Bi*.  Sedimentation  continued,  capping  the  site 
deposits  with  aeolian  sediments,  and  perhaps  one  flood  deposit,  while  an 
alluvial  fan  continued  building  In  the  draw. 

Site  45-00-204  is  at  the  downstream  end  of  a  large  terrace,  on  the  bank 
of  a  ravine.  The  ravine  represents  entrenchment  of  the  fan  by  Its  stream, 
since  2800  B.P.  The  oldest  sedimentary  unit,  Columbia  River  channel  deposits 
more  than  7000 ’years  old.  Is  overlain  by  an  alluvial  fan  containing  Hazama 
tephra.  Lower  bar  deposits  lie  to  the  rlverward  side  of  the  fan,  and 
partially  overlie  It;  they  contain  a  sparse  deposit  of  cultural  materials 
associated  with  radlcarbon  dates  of  4395±106  and  45901147.  The  upper  bar 
deposits  contain  the  densest  cultural  occupation,  with  an  accompanying 
radiocarbon  date  of  28121334.  The  date,  from  a  feature,  probably  dates  the 
upper  surface  of  the  upper  bar  deposits.  The  overlying  slope  wash  deposits 
contain  sparse  cultural  materials  with  a  radiocarbon  date  of  655db67.  The  fan 
deposit  was  Interpreted  as  such  because  of  the  variability  within  the 
sediments,  the  relatively  thin  beds,  and  the  fact  that  they  were  thickest  away 
from  the  river.  The  upper  bar  deposits  are  more  massive  and  less  variable  In 
texture  than  the  lower  bar  deposits. 

The  start  of  overbank  deposition  at  the  site  after  5000  BJ*.  indicates 
either  general  Increase  In  effective  precipitation  and  river  load,  or  that  the 
river  bed  had  fallen  below  the  305  m  terrace.  Around  2800  B.P.,  the  overbank 
deposition  ceased.  A  cultural  occupation  on  this  surface  is  recorded  In  Zone 
2.  Since  that  time  only  slope  wash  and  aeolian  activity  have  contributed 
sediments  to  the  site. 

RM  565-555 

Deposit  Iona  I  sequences  at  sites  45-00-273,  45-0K-18,  45-00-326,  and 
45-00-282,  which  lie  between  RM  561  and  556,  are  shown  In  Figure  5-5. 

Site  45-00-273  lies  between  two  deep  drainage  channels  at  the  river 
margin  of  a  small  alluvial  fan  at  the  downstream  end  of  a  1000  ft  terrace 
(Allen  Bar).  The  terrace  Is  cut  Into  glaclolacustr Ine  sediments  and  the 


YMra 

48-00-273 

48-08-10 

48-00-328 

48-00-202 

B.P. 

1121 

(T3) 

IT2) 

ITS) 

0 

pott-riMrvelr  dap. 

^rockfaU  and  aaollan 

a 

1000 

a 

haavy  rockfall* 

a 

atlwlal  fan 

atabla  aurfaca 

a 

2000 

- 7 - 

aaollaop  alopa  aaah 

- 7 - 7 - 

*9tt  6t  Nalana  P  taphra 

-  • 

aaollan  aanda 

uppar  ovarbank 

■era  reekratl. 

3000 

and  alopa  aaah 

aaollan  a<  alepa  aaah 

a 

altwtal  fan 

a _ _ 

atabla  aurfaca. 

^alaclaiataro  6t  Hal  Yn 

aell  davalepaant 

4000 

ovarbanki  alopa  aaah 

a 

- 

-7 - 7 - 7  -  - 

ODlUibla  Rl«ar 

allurlal  fan 

uppar 

ehannal  dapoalt 

•Itb  tapbra 

ovarbank 

EOOO 

uppar  bar  and 
alluvial  fan 

lotar  ovarbank 

6000 

alluvial  fani 

alliNlal  fan  alth 

Hauwi  taekrj  pt  ppu 

St.  Halana  S  taphra? 

7000 

tnaar  bar 

Cbliabla  0  (rarata 

6000 

*  1nd<e*t«t  rtd<eeirbon  4tt«  or  datt*. 


Figure  5-5.  Sequence  of  deposits  at  sites  between  RM  561  end  566. 

upstream  portion  Is  capped  by  channel  deposits  of  the  Columbia  River.  Above 
the  1000  ft  contour  Is  a  steeper  slope,  of  colluvial  deposits,  and  cliffs  of 
gneissic  granite  rise  above  the  1050  or  1100  ft  contour.  Lower  bar  deposits 
consisting  of  steeply  dipping,  well  stratified,  textural ly  variable  sediments 
were  exposed  at  the  base  of  the  site.  They  are  overlain  by  an  alluvial  fan 
with  a  thick  lens  of  Mazama  tephra  at  the  base.  Above  this  are  two  sequences 
of  alluvial  deposition,  separated  by  an  unconformity  dated  around 
4500  B.P.  by  artifacts  associated  with  the  lower  deposit.  The  date  of  1500 
to  1000  B.P.  given  to  the  upper  deposit  Is  based  on  a  a  single  projectile 
point  and  Is  not  necessarily  reliable. 

At  45-0K-18,  nearly  directly  across  the  river  from  45-00-273,  the  oldest 
deposit  Is  a  layer  of  coarse  material  with  a  steeply  sloping  surface, 
consisting  of  cobbles,  pebbles,  and  sand,  grading  to  medium-sized  sand  towards 
the  river.  This  has  been  Interpreted  as  channel  deposits  left  by  the  Columbia 
River  as  It  migrated  across  the  bar  during  early  postglacial  times. 

Above  the  channel  deposits  are  very  fine,  horizontally  bedded  deposits 
that  are  unusually  high  in  silt  and  clay  for  the  project  area.  The  fine 
texture  of  these  deposits  Indicates  they  were  laid  down  In  still  water  and 
mottling  In  the  lowest  unit  suggests  postdeposit Iona  I  alteration  below  the 
water  table.  Freshwater  snail  shells  are  common  throughout  the  deposit.  The 
appropriate  deposit  Iona  I  environment  may  have  been  provided  by  a  backwater 
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slough  on  the  Columbia  River  floodplain  or  by  temporary  ponding  of  the 
Columbia  River  by  a  landslide.  Volcanic  tephra  Is  found  In  varying  amounts  In 
the  upper  part  of  the  deposit.  The  largest  deposits  are  two  lenses 
approximately  60  cm  long  and  10  cm  thick  within  a  2x  2  m  square.  A  sample 
from  one  of  these  lenses  was  Identified  by  Oavis  as  Mt.  St.  Helens  Yn,  dated 
around  3400  B.P.  (see  Davis,  Appendix  B).  A  radiocarbon  date  of  3780±175 
within  this  unit,  the  age  of  the  tephra,  and  a  date  of  33631394  In  the 
overlying  unit  suggest  that  the  slackwater  deposits  were  laid  down  between 
3800  and  3400  B.P. 

Two  loamy  sand  deposits  of  mixed  aeollan  and  slope  wash  origin  complete 
the  site  sequence.  The  lower  of  the  two  Is  a  soft,  well-sorted,  deposit  of 
very  fine  sand  and  silt.  Gravel  Inclusions  Increase  away  from  the  river;  they 
apparently  washed  In  from  the  slopes  above  the  site.  Small  pockets  of  tephra 
and  sand  occur  at  the  upper  surface  of  this  deposit.  The  tephra  has  been 
Identified  as  St.  Helens  P  tephra,  dated  around  2500  BJ*.  The  youngest 
depositlonal  unit  also  consists  of  aeollan  and  slopewash  material  but  Is 
darker  and  more  compact,  suggesting  it  has  been  affected  by  soil  development. 
The  surface  was  probably  relatively  stable  and  received  little  deposition 
after  2500  BJ>.,  allowing  soil  development  to  proceed. 

Site  45-00-326  Is  on  the  950  ft  terrace  directly  upstream  from  White  Cap 
Rapids.  The  three  basalt  erratics  that  form  the  shelter  rest  on  a  substrate 
of  massive,  glaciaily  deposited  basalt  column  fragments  and  rounded  granitic 
boulders  similar  to  those  exposed  on  the  point  to  the  north.  The  glacial  till 
deposit  Is  overlain  by  an  alluvial  fan  laid  down  by  a  small  stream  Immediately 
to  the  southwest.  Inside  the  shelter,  the  fan  sediments  are  coarse  sands  and 
gravels  near  the  western  entrance,  grading  Into  finer  sands  toward  the  east. 
Indicating  deposition  by  a  stream  directly  southwest  of  the  site.  Outside  the 
shelter  the  fan  debris  Is  slightly  coarser  and  mixed  with  more  rapidly 
deposited  mud  flow  material.  The  fan  contains  cultural  materials  dated 
between  5-4000  B.P.  A  discontinuous  stratum  of  apparently  redeposIted  tephra 
that  has  not  been  Identified  (see  Appendix  B)  was  laid  down  near  the  top  of 
this  unit.  Alluvial  fan  deposition  continued  for  a  while  but  aeollan 
deposition  Increased  In  Importance  In  the  overlying  units.  The  next  deposit 
comprises  alluvial  fan  materials  and  rockfal I  from  the  erratics.  Radiocarbon 
dates  and  cultural  materials  Indicate  two  occupations  within  this  deposit, 
dated  between  4000-2000  B.P.  and  2000  to  300  BJ*.  The  youngest  deposit, 
rockfal I  and  aeollan  sediments.  Is  associated  with  cultural  materials  and 
radiocarbon  dates  of  283175  and  108161. 

Site  45-00-282  is  the  furthest  downriver  of  all  project  sites.  On  either 
side  of  45-00-282  are  outcrops  of  granitic  bedrock.  The  site  is  on  a  terrace 
that  slopes  gently  from  1,000  ft  down  to  the  bank  at  950  ft.  Although  no 
regional  formation  Is  mapped  for  this  terrace.  It  presumably  was  cut  by  the 
Columbia  River.  The  two  granite  outcrops  at  each  end  of  the  site  would  have 
affected  the  currents,  and  thus  deposition.  In  the  site  area.  The  oldest 
depositlonal  unit  exposed  at  the  site  consists  of  rounded  river  cobbles, 
undoubtedly  Columbia  River  gravels.  Above  this  Is  an  alluvial  fan  with  a 
secondary  tephra  deposit,  tentatively,  but  not  positively  Identified  as  St. 
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Helens  S-set,  dated  around  13,000  years  BJP.  (see  Davis,  Appendix  B).  The  ash 
was  found  at  the  upper  surface  of  the  fan  In  a  single  unit  In  the  southwest 
part  of  Area  A.  Cultural  materials  within  the  fan  are  estimated  to  be  6-7,000 
years  old  by  diagnostic  projectile  point  styles.  One  of  the  four  (k>ld  Springs 
side-notched  points  from  this  cultural  assemblage  was  found  In  the  same  level 
as  the  tephra.  Above  this  are  two  massive,  horizontally  bedded,  moderately 
well  sorted  deposits  which  were  Interpreted  as  overbank  deposits,  although  the 
possibility  that  they  are  loess  remains.  Cultural  materials  in  the  lower 
deposit  are  dated  at  6-5000  BJ*.  and  In  the  upper  5-4,000  B.P.  Cultural 
occupation  and  sedimentation  stopped  by  4,000  BJ’.  and  soil  development  took 
place  on  the  stable  surface. 

DISCUSSION 

The  site  sedimentary  sequences  discussed  above  Indicate  considerable 
local  variability  In  sedimentation  due  to  lateral  river  movement  and  vertical 
aggradation  of  the  floodplain  that  may  overwhelm  evidence  for  regional 
climate-controlled  changes. 

Volcanic  tephras  were  not  found  to  be  of  much  help  In  defining  or  dating 
an  alluvial  sequence.  The  lowest  elevation  of  Mazama  tephra  deposits  found  In 
excavated  sites  Is  at  45-00-204,  58  ft  above  pre-dam  high  water  levels.  The 
45-00-204  tephra  deposit  Is  In  a  sandy  alluvial  fan  adjacent  to  (k>lumbla  River 
alluvial  deposits,  indicating  that  the  fan  may  have  been  partially  subaqueous 
or  at  least  that  the  base  level  of  the  tan  (the  river)  was  at  this  elevation. 
Other  Mazama  ash  deposits  (DO-273#  +66  ft)  or  cultural  deposits  predating 
6,700  B.P.  (DO-282,  +83  ft)  are  higher  In  elevation.  Elevations  of  Mt.  St. 
Helens  P  (2500  B.P.)  and  St.  Helens  Yn  (3400  B.P.)  do  not  aid  In  dating  river 
levels  because  they  were  found  only  at  45-(K-18,  at  an  elevation  of  +76  ft, 
higher  than  some  landforms  with  deposits  of  Mazama  tephra. 

Therefore,  we  turned  to  dated  cultural  occupations  as  a  means  of  dating 
river  activity  at  different  elevations.  Because  the  river  fluctuated  30-50  ft 
throughout  the  year,  and  people  made  use  of  both  high  and  low  elevation 
landforms  at  different  times  of  the  year,  comparisons  should  be  made  only 
among  similar  site  types  on  similar  landforms.  For  example,  we  assume  that 
pithouses  were  constructed  only  In  areas  above  the  local  water  table  and  that 
were  generally  dry  all  year.  Therefore  the  date  of  the  oldest  pithouse  on  a 
particular  landform  should  provide  a  minimum  date  of  when  the  river  dropped 
too  low  to  regularly  Inundate  the  site.  This  information  is  not  comparable  to 
dates  of  cultural  activity  associated  with  point  bar  surfaces  or  other 
regularly  inundated  landforms.  For  example,  the  oldest  component  at  45-DO- 
214,  which  consists  of  unstructured  dumps  of  rock  and  shell  may  have  been  In  a 
zone  that  was  only  exposed  for  a  short  time  each  year. 

Table  5-3  gives  dates  of  bar  formation  and  vertical  accretion  at  sites 
arranged  by  elevation.  If  Chatters'  (1984c)  model  is  correct,  we  should  see 
evidence  of  substantial  aggradation  during  the  mId-Holocene  period  (time  of 
raised  base  level)  and  minimal  aggradation  before  4700-4000  B.P.  and  after 
2500  B.P.  While  changes  In  the  rate  of  aggradation  cannot  be  ruled  out  on  the 


basis  of  the  data  presented  here,  the  overall  picture  presented  Is  one  of 
continuous  lateral  migration  and  vertical  accretion  In  the  Columbia  River 
floodplain  throughout  the  Holocene.  Although  the  data  are  not  good  enough  to 
al  low  us  to  estimate  rates  of  accretion,  our  overal I  Impression  Is  that  the 
rates  varied  at  least  as  much  between  areas  as  through  time. 

Examined  at  a  qualitative  level,  the  project  data  do  not  support 
Chatters'  contention  that  floodplain  aggradation  was  negligible  between  6700 
and  4700  B.P.  During  this  period  thick  overbank  deposits  were  laid  down  at 
45-0K-1 1  and  45-00-211.  He  also  suggests  the  Columbia  River  reached  the  base 
of  the  lacustrine  sediments  at  an  elevation  at  or  below  the  historic  bed  level 
some  time  In  the  early  or  m Id-Holocene;  a  final  pre-modern  aggradatlonal 
terrace  was  formed  at  this  time  (Chatters  1984c:11).  Aggradation  ended 
sometime  after  2800  B.P.  when  the  river  became  oriented  to  a  lower  base  level 
and  there  was  little  floodplain  development  aside  fom  inter- fan  terraces,  low 
point  bars,  and  the  deposition  of  a  few  historic  flood  deposits  atop  the  mld- 
Holocene  terrace.  Chatters'  suggestion  of  a  pre-modern  aggradatlonal  terrace 
may  be  related  to  his  Identification  of  the  Sanderson  Creek  bar  as 
aggradatlonal;  as  discussed  above.  It  Is  actually  an  eroslonal  terrace  with 
point  bar  and  overbank  deposits  on  It.  Therefore,  while  there  Is  m Id-Holocene 
aggradation,  there  Is  no  exclusively  aggradatlonal  mId-Holocene  terrace. 
Aggradatlonal  landforms  such  as  Buckley  Bar,  a  cutoff  point  bar,  were  still 
forming  after  3000  B.P. 

Point  bars  formed  In  different  locations  throughout  the  time  span  of  the 
project  data,  beginning  before  6700  B.P.  The  sequence  shown  In  Table  5-3  ends 
at  2200  B.P.,  but  this  Is  an  artificial  truncation  due  to  Inundation  of  more 
recent  point  bars  by  reservoir  impoundment.  Point  bar  deposits  at  lower 
elevations  than  Buckley  Bar  are  evident  on  pre-reservoir  maps,  indicating  that 
point  bar  formation  continued  up  Into  historic  times.  The  general  trend 
toward  decreasing  elevation  of  point  bar  surfaces  through  time  Indicates 
gradual  downcutting.  Vertical  accretion  deposits  on  the  land  forms 
Investigated  by  the  project  begin  at  a  slightly  later  date,  6000  B.P.,  and 
occur  at  different  locations  throughout  the  remainder  of  the  Holocene.  The 
lengthy  time  periods  for  vertical  accretion  indicate  that  the  Columbia  River 
at  least  occasionally  deposited  materials  on  floodplain  surfaces  as  high  as  20 
ft  above  average  high  water  levels.  Presumably  in  most  locations,  most  of  the 
over bank  deposits  were  deposited  within  a  relatively  short  period  of  time, 
after  which  the  frequency  and  thickness  of  depositlonal  events  decreased 
rapidly. 

The  gradual  decrease  In  elevation  of  both  point  bar  formation  and 
vertical  accretion  suggests  the  river  was  downcutting,  although  at  a 
relatively  slow  rate.  A  model  of  the  river  as  vertically  stable,  or  slowly 
but  continuously  downcutting  should  be  considered  as  a  heuristic  alternative 
to  models  Invoking  considerable  changes  In  base  level.  However,  this  Is  not 
to  Imply  that  the  project  data  consistently  support  such  a  model;  In  fact, 
there  are  several  problems  with  this  Interpretation.  First,  we  have  only 
looked  at  river  activity  In  a  qualitative  way  and  have  not  examined  rates  of 
aggradation.  Secondly,  even  at  the  qualitative  level  we  do  not  have  close 
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bracketing  dates  on  most  geologic  events.  Emphasis  was  placed  on  dating 
cultural  events/cultural  episodes  (In  both  date  selection  and  subsequent 
analysis).  If  more  precise  dating  was  done,  aggradation  might  be  seen  to  be 
more  episodic.  Third,  several  site  sedimentary  sequences  show  changes  In 
deposit Iona I  environment  that  suggest  rising  river  levels.  For  example,  the 
occurrence  of  lower  bar  sediments  at  45-00-204  that  abut  and  overlie  alluvial 
fan  sediments  containing  Mazama  tephra  may  Indicate  rising  river  levels  some 
time  after  6700  B.P.  unless  the  fan  was  at  least  seasonally  subaqueous. 

Lateral  accretion  overlying  overbank  deposits  at  45-0K-11  suggests  a  rise  In 
river  levels.  Hiatuses  or  unconformities  at  45-0K-2B7/288  and  45-00-273 
between  4500  and  1500  B.P.  may  indicate  Interruption  and  later  resumption  of 
Columbia  River  deposition.  These  changes  in  deposit Iona I  regime  should  be 
analyzed  further  to  determine  If  they  have  local  causes.  Fourth,  even  If  the 
river  was  generally  downcutting  since  about  7000  BP.,  it  Is  highly  likely 
there  were  short-term  reversals.  Depending  on  their  duration  and  magnitude  we 
might  observe  the  effects  of  reversals  In  the  sedimentary  record,  even  If  they 
were  not  a  long-term,  regional  trend. 

Chatters  suggests  a  period  of  soil  formation,  when  it  was  cooler  and 
molster,  between  4000  and  5000  BP.,  resulting  In  burled  soils  consisting  of 
calcium  and  silica  rich  B-horIzons.  The  caliche  layers  at  45-(K-l 1  and  45-OK- 
250  seem  more  likely  to  have  been  formed  during  an  arid  period.  Soil 
development  also  occurred  after  4000  B.P.  at  45-00-282  and  after  2500  B.P.  at 
45-0K-18.  These  cases  seem  more  likely  to  reflect  the  long  period  of  time 
that  the  surfaces  were  stable,  and  not  the  climatic  conditions  at  the  time 
they  stab! 1 1  zed. 

Me  cannot  Independently  test  the  assertion  that  loess  formed  on  the  T2 
and  T3  terraces  from  before  6700  B.P.  until  4700  B.P.  No  substantial  deposits 
were  identified  as  loess,  but  given  the  difficulty  In  distinguishing  wind- 
reworked  alluvial  material  from  aeollan  deposits,  this  may  be  an  error  of 
Identification.  The  massive,  horizontally  bedded  deposits  at  45-00-282,  45- 
00-204,  and  45-0K-18  In  particular  should  be  re-examined. 

Other  aspects  of  Chatters'  reconstruction  linked  to  the  hypothesized 
changes  In  base  level  include  Increased  extent  of  the  riparian  zone  In  the 
mid-Holocene  and  decreased  area  of  rapids.  These  changes  are  not  readily 
detectable  In  the  kinds  of  sedimentary  data  collected  at  sites. 

CONCLUSIONS 

One  conclusion  of  this  analysis  Is  that  most  of  the  sedimentary  record 
from  project  sites  Is  consistent  with  gradual  downcutting  by  the  Columbia 
River  since  7000  B.P.  At  the  qualitative  level,  there  are  no  gaps  In  alluvial 
activity,  either  point  bar  formation  or  vertical  accretion,  and  most  sites 
exhibit  sequences  from  lower  bar  to  upper  bar  or  overbank  deposits — a  typical 
fluvial  deposition  sequence  that  does  not  require  changes  In  base  level. 
Possible  reversals  In  the  downcutting  trend  were  noted  and  should  be  examined 
using  data  collected  specifically  for  geomorphological  reconstruction. 


Another  conclusion  Is  that  noncllmatic  Influences  on  river  activity — 
Isostasy,  doencuttlng  through  glacial  sediments  to  local  base  level,  reaching 
the  bedrock  channel,  landslides,  and  the  tendency  to  meander  have  been 
underestimated  In  interpreting  sedimentary  sequences  In  areas  of  the  Columbia 
River.  The  diversity  of  depositional  settings  and  local  variation  in  vertical 
sequences  also  has  been  underestimated,  particularly  In  terms  of  the  need  for 
carefully  designed  sampling  schemes  to  extract  reliable  geomorphological  data. 
In  order  to  filter  out  cl imate- independent  factors  and  local  variation  and 
obtain  information  about  regional  climatic  change,  geomorphological  data  such 
as  elevation  of  formations  and  sedimentation  rates  must  be  collected  with  more 
precision  from  carefully  selected  localities. 

Another  conclusion  Is  that  Interpretations  of  regional  climate  and 
regional  environmental  sequences  should  be  kept  at  an  extremely  general  level 
and  that  finer  chronological  resolution  and  more  detailed  pictures  of 
environment  should  be  reserved  for  local  areas.  The  pa  I eoenv I ronmenta I 
reconstruction  presented  by  Chatters  (19840  is  too  detailed  to  be  applicable 
to  the  entire  Plateau,  and  relies  too  much  on  extrapolation  from  other  areas 
to  be  an  accurate  depiction  of  pa I eoenv i ronments  In  the  Chief  Joseph  project 
area.  Hopeful ly,  further  analysis  of  the  sedimentary  site  sequences  In  the 
Rufus  Woods  reservoir  will  allow  construction  of  a  more  accurate 
resconstruction,  along  similar  lines  as  Chatters  (1984c)  but  with  more 
attention  to  local  variability  and  climate-independent  changes. 
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SECTION  III:  TE)ff>ORAL  AND  SPATIAL  DISIKIBUTION  OF  COIf>ONENTS 


A  fundamental  goal  of  the  project  has  been  to  Interpret,  from  site 
distributions  and  site  content,  prehistoric  land  use  In  the  project  area, 
thence  to  infer  certain  aspects  of  settlement  patterns  and  subsistence 
strategies.  We  recognize  that  the  project  area  does  not  necessarily  include 
any  entire  settlement  pattern  or  subsistence  system,  but  oui"  goal  is  not  the 
description  of  a  complete  settlement/subsistence  pattern.  Assessment  of 
change  In  subsistence  strategies  on  the  continuum  from  foraging  to  collecting 
(BInford  1980)  does  not  necessarily  require  the  entire  system  but  may  be  made 
on  part  of  the  system.  The  ethnographical ly  described  susbsistence  strategy 
on  the  Plateau  was  a  collecting  system  with  a  strongly  logistical 
organization,  and  one  of  the  most  significant  contributions  we  can  make  is  to 
examine  the  developmental  history  of  this  adaptation.  As  discussed  by  Leeds 
(Chapter  7),' the  logistical  organization  was  long  assumed  by  archaeologists  to 
have  developed  relatively  late  In  time,  but  the  discovery  in  the  late  1970's 
of  much  older  housepits  and  apparent  sedentary  occupation  raised  the  question 
of  the  antiquity  of  the  logistical  pattern. 

Each  of  the  papers  In  this  section  concerns  some  aspect  of  the 
distribution  of  sites  of  different  types  In  time  and  space  and  the 
Interpretation  of  settlement/subsistence  patterns  therefrom.  While  it  is  a 
relatively  simple  matter  to  tabulate  sites  or  assemblages  through  time  or  map 
their  distribution  in  space.  In  Inferring  from  these  to  subsistence  strategies 
and  settlement  patterns,  the  archaeologist  faces  a  creative  challenge  in 
distinguishing  cultural  f^atterns  from  patterns  Introduced  by  sampling  biases, 
analytic  methods,  and  other  noncultural  determinants  of  pattern  in  the  data. 

In  his  Investigation  of  the  relationship  between  the  locations  of 
different  kinds  of  sites  and  various  environmental  features  at  the  project, 
carried  out  In  1981,  Leeds  introduced  B Inford's  concept  of  logistical 
hunting/gather  I ng  systems  to  Interpret  the  prehistoric  record  from  our  area. 
From  this  model  he  developed  hypotheses  about  site  location  to  test  using  data 
from  the  survey  and  testing  program.  His  analysis  of  site  clustering  and 
environmental  influences  on  siting  (Chapter  7)  Indicates  that  different  types 
of  sites  were  Influenced  by  different  siting  factors,  and  that  housepit  sites 
were  Influenced  by  ranked  siting  factors  as  predicted  for  central  bases. 

Salo  has  carried  forward  the  work  on  site  types  and  sire  distribution, 
influenced  as  well  by  the  work  of  Chatters  (1984)  In  the  upper  portion  of  the 
reservoir.  In  Chapter  6  he  defines  three  types  of  sites,  develops  contrasting 
expectations  for  their  contents  In  logistical  and  foraging  systems,  and  tests 
these  expectations  against  project  data.  In  Chapter  8  he  develops 


expectations  for  the  proportional  representation  and  spatial  distribution  of 
the  site  types.  His  locational  analysis  builds  on  the  basis  established  by 
Leeds  but  has  a  finer  temporal  resolution,  examining  site  distributions  In 
three  2-thousand  year  periods.  The  sijdy  also  Incorporates  Information  on 
Inundated  sites  taken  from  pre-reservoir  aerial  photographs  (the 
photogrammetry  project  Is  described  In  Appendix  E)  to  offset  biases  In  site 
Inventory  caused  by  differential  degree  of  inundation  along  the  length  of  the 
study  area. 

Essential  to  the  study  of  archaeological  materials,  particularly  the 
study  of  cultural  change.  Is  the  temporal  ordering  of  archaeological 
assemblages.  The  chronological  structure  used  most  extensively  In  this  report 
is  the  three-part  phase  system  developed  for  the  project  by  Lohse  and  Jaehnig 
in  the  spring  of  1983  and  announced  In  a  paper  at  the  Northwest 
Anthropological  Meetings  (Jaehnig  1983).  The  announcement  evoked  very 
diffe.  ant  responses  from  the  discussants;  some  found  It  reasonable  that  we 
define  a  set  of  phases  for  our  specific  region,  while  others  argued  agalst 
what  they  perceived  as  an  unnecessary  proliferation  of  labels.  This  debate 
arises  partly  out  of  different  concepts  of  what  phases  are  and  should  be. 
Traditionally,  culture  historical  phases  have  content  tied  to  specific  regions 
In  which  they  occur;  they  are  based  on  artifact  types  and  carry  Implicit 
assumptions  about  cultural  development  and  adaptation.  Regional  variants 
deserve  recognition  as  separate  phases.  With  the  help  of  radiocarbon  dates, 
archaeologists  have  escaped  from  the  circularity  of  using  the  same  data — 
artifact  types — to  chronologically  order  assemblages  and  to  Interpret  the 
meaning  of  differences.  We  must  plead  guilty  to  using  the  term  phase  for  what 
are  actually  time  periods  defined  by  absolute  dates.  We  could  more  accurately 
have  termed  these  the  Kartar,  Hudnut,  and  Coyote  Creek  Periods.  However,  we 
make  no  apology  for  Introducing  another  set  of  names  Into  the  Plateau 
literature.  Our  data  base  Is  certainly  large  enough  to  warrant  Its  own 
labels,  and  we  preferred  to  begin  our  Interpretations  of  the  prehistoric 
record  without  the  prejudice  of  existing  phase  names  that  carry  Implications 
about  cultural  content. 

Even  with  radiocarbon  dates,  however.  It  is  not  possible  to  arrange  our 
archaeological  data  In  chronological  order  like  points  In  absolute  time.  Most 
assemblages  we  recover  span  a  period  of  time,  and  rarely  are  the  endpoints 
known.  If  we  compared  assemblages  arranged  Into  the  maximum  number  of  time 
intervals  the  effects  of  sampling  biases  would  be  accentuated  because  of  the 
small  numbers  in  each  Interval.  Therefore,  we  commonly  use  larger  time 
Intervals  to  aggregate  the  data  so  that  it  Is  possible  to  make  comparisons. 
Although  useful  for  recognizing  general  trends,  periodization  of  any  sort 
imparts  an  artificial  structure  to  the  data.  We  tend  to  assume  homogeneity 
within  periods  and  to  concentrate  on  contrasts  between  periods.  The  arbitrary 
structure  thus  masks  the  fact  that  change,  while  not  necessarily  gradual, 
happens  over  some  length  of  time.  Always,  when  we  choose  temporal  analytic 
units,  there  Is  a  tradeoff  between  the  advantage  of  shorter  intervals  In 
detecting  change,  and  the  problem  of  decreasing  reliability  of  samples  as  the 
intervals  get  shorter. 


Both  Salo  (Chapter  6)  and  Miss  (Chapter  9)  consider  the  problem  of 
periodization  In  more  detail.  While  we  generally  found  the  2(X)0-year  phases 
to  be  useful  time  Intervals  for  organizing  our  detailed  descriptions  of 
Individual  sites  Into  broader  generalizations  about  the  prehistoric  record, 
the  study  by  Hiss  demonstrates  the  potential  and  the  Importance  of  using  finer 
time  periods.  She  shows  the  different  distributions  of  site  frequency  through 
time  which  result  from  using  500  and  tOOO-yaar  periods.  Her  comparison  of 
site  types  and  temporal  distribution  of  cultural  debris  complements  that  of 
Salo  (Chapter  6)  in  that  she  considers  material  density  by  1000-year  periods 
rather  than  by  phases,  and  considers  rates  of  accumulation  as  well. 
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6.  LARGE-SCALE  ANALYTIC  UNITS:  CHRONOLOGICAL  PERIODS  AM)  SITE  TYPES 


by  Lawr  V.  Sale 


This  chapter  develops  a  framework  for  analyzing  the  project's  data  to 
Identify  and  describe  the  prehistoric  land  use  and  settlement  patterns  that 
were  characteristic  at  varying  times  In  the  history  of  human  use  of  the  area. 
Chapter  1,  by  Leeds  and  others,  discussed  the  background  of  Inquiry  Into  land 
use  and  settlement  pattern  studies  cf  hunters  and  gatherers  as  It  stood  In  the 
early  part  of  the  I980s  and  acknowledges  the  project's  debt  to  Its 
Intel lectual  progenitors.  Since  Leeds'  team  completed  Its  work,  other  local 
archaeological  research  projects  have  significantly  affected  the  way  we  view 
the  project's  data  as  they  may  reveal  details  of  local  prehistoric  land  use 
and  settlement  patterns. 

Among  these  Is  Or.  Leeds'  site  location  analysis  (Chapter  7)  which 
developed  distributional  expectations  for  central  bases  and  field  camps  In  a 
logistical  I y  organized  subsistence/settlement  system  and  tested  these  using 
the  survey  data  base.  The  other  major  influence  comes  from  a  cultural 
resource  testing  program  carried  out  In  the  upper  end  of  the  project  from  1982 
to  1984  by  Central  Washington  University  under  the  direction  of  Dr.  J.  C. 
Chatters.  This  program  developed  a  model  for  local  prehistoric  land  use  and 
settlement  patterns  and  human  paleoecology  with  conscious  attempt  to  allow  for 
archaeological  testing  and  application  (Chatters  1984a  and  b).  The  structure 
and  Intent  of  this  chapter  owes  much  to  the  work  by  Chatters,  although  we  have 
revised  some  of  his  framework  because  of  practical  considerations. 

In  particular,  this  chapter  Is  concerned  with  the  chronology  of  the 
occupations  studied  in  the  project  area,  functional  Interpretation  of 
occupations,  and  biases  In  the  project's  record  of  the  prehistoric  past.  In 
studying  the  occupations'  chronology  and  structure  we  have  elected  to  employ 
only  the  simplest  of  quantitative  measures  as  time  and  resources  do  not  permit 
more  elaborate  approaches.  The  data  base  Is  the  most  systematical ly  col lected 
series  of  assemblages  yet  available  from  any  area  In  the  Plateau  and 
considerable  caution  was  exercised  to  see  that  It  would  be  as  representative 
of  the  archaeological  record  in  the  project  area  as  conditions  would  permit. 
However,  we  do  not  assume  that  our  sample  Is  statistically  representative. 

The  sites  were  selected  for  data  recovery  In  a  purposeful  fashion,  and  the 
purposive  and  random  samples  from  the  sites'  assemblages  were  not  reported 
separately  In  the  descriptive  site  reports.  We  view  the  data  critically, 
pointing  out  biases  whenever  possible  in  the  Interest  of  guiding  future 
research  with  the  project's  collections. 
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Data  for  the  following  discussions  are  taken  from  tabulations  In  the 
project's  descriptive  site  reports.  The  summary  tables  and  graphics  in  this 
chapter  are  derived  from  raw  counts  of  materials  categories  by  analytic  zones 
or  components  assembled  in  the  tables  of  Appendix  0. 

CHRGN0L06ICAL  ORDERING 

The  chronologic  structure  for  Investigating  the  project's  paleoecology  or 
land  use-settlement  patterns  must  address  two  main  problems.  It  first  would 
have  to  support  studies  to  disclose  trends  In  these  aspects  of  the  local 
pehlstory.  Then  It  would  have  to  show  when  changes  took  place,  with  the 
greatest  feasible  accuracy. 

There  is  considerable  direct  and  Indirect  evidence  of  prehistoric  land 
use  change.  In  the  past  twenty  years,  other  Investigators  In  the  northern 
part  of  the  southern  Columbia  Plateau  have  nuied  that  archaeological 
populations  Increase  and  decline  at  various  times  In  the  past  8-10,000  years. 
(The  term  "archaeological  populations"  Is  used  here  rather  than  "populations" 
to  avoid  the  Immediate  Implication  that  the  actual  human  populations  change.) 
Various  studies  have  observed  that  archaeological  populations  from  different 
time  periods  have  different  characteristic  locations,  both  at  the  scale  of 
regions  measured  In  hundreds  of  square  kilometers  and  at  local  scales  measured 
In  meters  or  tens  of  meters  (Galm  et  al.  1981;  Mierendorf  et  al.  1981).  For 
instance,  at  the  regional  scale,  certain  archaeological  phases  (Cascade,  Early 
Frenchman  Springs)  or  time  periods  are  not  well  represented  in  the  Columbia 
Basin,  while  surrounding  areas  along  major  rivers  show  sizeable  occupation 
during  the  same  time  period.  At  the  local  scale,  the  lowest  landforms  along 
many  reaches  of  the  Columbia  River  formed  within  the  last  4,000  years,  and  do 
not  bear  evidence  of  the  older  Cascade  cultures  (Fryxell,  1973;  Chatters, 
1984b).  The  project  Itself  found  that  occupations  from  about  4500  to  2500 
years  old,  or  those  of  Frenchman  Springs  Phase  age  (Nelson  1969)  seemed  to  be 
very  common  (Jermann  et  al.  1978). 

To  approximate  occupation  frequencies  for  the  project  and  compare  them 
with  other  reported  data,  we  summed  radiocarbon  dates  by  100  year  Interval, 
omitting  single  standard  deviation  ranges  for  graphic  clarity.  The  results 
were  expressed  as  frequency  bar  charts  for  each  project.  We  also  added  a 
curve  schematically  expressing  the  frequency  and  Intensity  of  mountain 
glaciation  In  the  Columbia  River  basin  to  suggest  where  the  boundaries  of 
paieocl Imatic  regimes  might  be  found. 

The  many  occupation  assignments  made  simply  by  stylistic  analysis  are 
omitted,  resulting  in  proportionally  low  representation  of  occupations  at  the 
near  end  of  the  scale,  where  carbon  is  too  recent  to  date  well,  and  at  the  far 
end,  where  occupations  on  long-stable  or  eroslonal  surfaces  have  poor  organic 
preservation,  hence  poor  representation  In  the  radiocarbon  data.  Dates  from 
the  Chief  Joseph  and  Priest  Rap Ids/Wanapum  Dam  projects  are  dendrocorrected 
after  Damon  et  al.  1974  if  older  than  363  years  (see  Appendix  D,  Table  D-4  for 
a  summary  of  Chief  Joseph  Dam  Project  radiocarbon  data).  Kettle  Falls  dates 
are  corrected  similarly  after  Sheppard  1975.  Dates  older  than  4000  years  from 


Both  Sale  (Chapter  6)  and  Hiss  (Chapter  9)  consider  the  probiem  of 
periodization  in  more  detaii.  While  me  generally  found  the  2000-year  phases 
to  be  useful  time  Intervals  for  organizing  our  detailed  descriptions  of 
Individual  sites  Into  broader  generalizations  about  the  prehistoric  record, 
the  study  by  Miss  demonstrates  the  potential  and  the  importance  of  using  finer 
time  periods.  She  shoifs  the  different  distributions  of  site  frequency  through 
time  which  result  from  using  500  and  1000-year  periods.  Her  comparison  of 
site  types  and  temporal  distribution  of  cultural  debris  complements  that  of 
Salo  (Chapter  6)  in  that  she  considers  material  density  by  1000- year  periods 
rather  than  by  phases,  and  considers  rates  of  accumulation  as  well. 
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6.  L/IRGE-SCALE  ANALYTIC  UNITS:  CHRONOLOGICAL  PERIODS  AM)  SITE  TYPES 

by  Lawr  V.  Salo 


This  chapter  develops  a  framework  for  analyzing  the  project's  data  to 
Identify  and  describe  the  prehistoric  land  use  and  settlement  patterns  that 
were  characteristic  at  varying  times  In  the  history  of  human  use  of  the  area. 
Chapter  1,  by  Leeds  and  others,  discussed  the  background  of  Inquiry  Into  land 
use  and  settlement  pattern  studies  of  hunters  and  gatherers  as  It  stood  In  the 
early  part  of  the  1980s  and  acknowledges  the  project's  debt  to  Its 
Intel lectual  progenitors.  Since  Leeds'  team  completed  Its  work,  other  local 
archaeological  research  projects  have  significantly  affected  the  way  we  view 
the  project's  data  as  they  may  reveal  details  of  local  prehistoric  land  use 
and  settlement  patterns. 

Among  these  Is  Dr.  Leeds'  site  location  analysis  (Chapter  7)  which 
developed  distributional  expectations  for  central  bases  and  field  camps  In  a 
logistical ly  organized  subsistence/settlement  system  and  tested  these  using 
the  survey  data  base.  The  other  major  Influence  comes  from  a  cultural 
resource  testing  program  carried  out  In  the  '  pper  end  of  the  project  from  1982 
to  1984  by  Central  Washington  University  under  the  direction  of  Dr.  J.  C. 
Chatters.  This  program  developed  a  model  for  local  prehistoric  land  use  and 
settlement  patterns  and  human  paleoecology  with  conscious  attempt  to  allow  for 
archaeological  testing  and  application  (Chatters  1984a  and  b).  The  structure 
and  Intent  of  this  chapter  owes  much  to  the  work  by  Chatters,  although  we  have 
revised  some  of  his  framework  because  of  practical  considerations. 

In  particular,  this  chapter  Is  concerned  with  the  chronology  of  the 
occupations  studied  In  the  project  area,  functional  Interpretation  of 
occupations,  and  biases  In  the  project's  record  of  the  prehistoric  past.  In 
studying  the  occupations'  chronology  and  structure  we  have  elected  to  employ 
only  the  simplest  of  quantitative  measures  as  time  and  resources  do  not  permit 
more  elaborate  approaches.  The  data  base  Is  the  most  systematical ly  col lected 
series  of  assemblages  yet  available  from  any  area  In  the  Plateau  and 
considerable  caution  was  exercised  to  see  that  It  would  be  as  representative 
of  the  archaeological  record  In  the  project  area  as  conditions  would  permit. 
However,  we  do  not  assume  that  our  sample  Is  statistically  representative. 

The  sites  were  selected  for  data  recovery  In  a  purposeful  fashion,  and  the 
purposive  and  random  samples  from  the  sites'  assemblages  were  not  reported 
separately  In  the  descriptive  site  reports.  We  view  the  data  critically, 
pointing  out  biases  whenever  possible  In  the  Interest  of  guiding  future 
research  with  the  project's  collections. 
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Data  for  the  following  discussions  are  taken  from  tabulations  In  the 
project's  descriptive  site  reports.  The  summary  tables  and  graphics  In  this 
chapter  are  derived  from  raw  counts  of  materials  categories  by  analytic  zones 
or  components  assembled  In  the  tables  of  Appendix  D. 

CHRONOLOGICAL  ORDERING 

The  chronologic  structure  for  Investigating  the  project's  paleoecology  or 
land  use-settlement  patterns  must  address  two  main  problems.  It  first  would 
have  to  support  studies  to  disclose  trends  In  these  aspects  of  the  local 
pehlstory.  Then  It  would  have  to  show  when  changes  took  place,  with  the 
greatest  feasible  accuracy. 

There  Is  considerable  direct  and  Indirect  evidence  of  prehistoric  land 
use  change.  In  the  past  twenty  years,  other  Investigators  In  the  northern 
part  of  the  souihern  Columbia  Plateau  have  nu1ed  that  archaeological 
populations  Increase  and  decline  at  various  times  In  the  past  8-10,000  years. 
(The  term  "archaeological  populations"  Is  used  here  rather  than  "populations" 
to  avoid  the  Immediate  implication  that  the  actual  human  populations  change.) 
Various  studies  have  observed  that  archaeological  populations  from  different 
time  periods  have  different  characteristic  locations,  both  at  the  scale  of 
regions  measured  in  hundreds  of  square  kilometers  and  at  local  scales  measured 
in  meters  or  tens  of  meters  (Calm  et  al.  1981;  Mierendorf  et  al.  1981).  For 
Instance,  at  the  regional  scale,  certain  archaeological  phases  (Cascade,  Early 
Frenchman  Springs)  or  time  periods  are  not  well  represented  In  the  Columbia 
Basin,  while  surrounding  areas  along  major  rivers  show  sizeable  occupation 
during  the  same  time  period.  At  the  local  scale,  the  lowest  landforms  along 
many  reaches  of  the  Columbia  River  formed  within  the  last  4,000  years,  and  do 
not  bear  evidence  of  the  older  Cascade  cultures  (Fryxell,  1973;  Chatters, 
1984b).  The  project  itself  found  that  occupations  from  about  4500  to  2500 
years  old,  or  those  of  Frenchman  Springs  Phase  age  (Nelson  1969)  seemed  to  be 
very  common  (Jermann  et  al.  1978). 

To  approximate  occupation  frequencies  for  the  project  and  compare  them 
with  other  reported  data,  we  summed  radiocarbon  dates  by  100  year  Interval, 
omitting  single  standard  deviation  ranges  for  graphic  clarity.  The  results 
were  expressed  as  frequency  bar  charts  for  each  project.  We  also  added  a 
curve  schematically  expressing  the  frequency  and  intensity  of  mountain 
glaciation  In  the  Ck)lumbia  River  basin  to  suggest  where  the  boundaries  of 
paleoci imatic  regimes  might  be  found. 

The  many  occupation  assignments  made  simply  by  stylistic  analysis  are 
omitted,  resulting  in  proportionally  low  representation  of  occupations  at  the 
near  end  of  the  scale,  where  carbon  Is  too  recent  to  date  well,  and  at  the  far 
end,  where  occupations  on  long-stable  or  eroslonal  surfaces  have  poor  organic 
preservation,  hence  poor  representation  In  the  radiocarbon  data.  Dates  from 
the  Chief  Joseph  and  Priest  Rap Ids/Wanapum  Dam  projects  are  dendrocorrected 
after  Damon  et  al.  1974  If  older  than  363  years  (see  Appendix  D,  Table  D-4  for 
a  summary  of  Chief  Joseph  Dam  Project  radiocarbon  data).  Kettle  Falls  dates 
are  corrected  similarly  after  Sheppard  1975.  Dates  older  than  4000  years  from 


the  project  (Campbell  1984b).  Comparisons  of  phase  characteristics  on  a  gross 
Integrative  level  should  not  be  overly  biased  by  sample  volume  or  size 
differentials. 

Table  6-1.  Sample  size  by  phase. 


UM 


Coyote  Creek 

1881 

34 

21 

36 

61 

Hudnut 

1466 

36 

21 

35 

70 

Kartar 

1051 

28 

17 

28 

62 

Total 

3788 

58 

For  nearly  all  comparatl-a  purposes,  mixed  components  where  stylistic 
Indicators  and  radiocarbon  dates  crosscut  phase  boundaries  are  not  used. 

There  are  very  few  of  these  cases,  and  they  Involve  only  small  assemblages. 

In  three  Instances,  we  have  assigned  assemblages  with  minor  degrees  of  mixing 
to  a  single  phase  because  the  overwhelming  majority  of  Indicators  suggest  that 
occupation  took  place  almost  entirely  wthin  that  phase.  These  sites  and 
occupations  are  45-00-211  Zone  5,  45-00-326  Zone  4,  and  45-0K-250  Zone  51. 
Radiocarbon  dates  of  occupations  are  shown  In  Appendix  0,  Table  0-4. 

SITE  TYPES 

The  other  major  category  of  analytic  unit  is  site  type.  Our 
classification  Is  designed  to  develop  functionally  significant  statements 
about  prehistoric  use  of  different  places  within  the  project  area.  As  with 
the  time  units,  we  Intend  to  Identify  only  the  larger  changes  In  prehistoric 
land  use.  In  view  of  the  limits  imposed  on  the  study  by  time,  funding,  and 
the  data  themselves,  we  restrict  our  examination  of  functional  and 
environmental  patterning  to  but  a  few  of  the  dimensions  used  by  other 
I nvest I gators. 

Chatters  (1984a)  has  modelled  adaptive  systems  of  collectors,  foragers, 
and  the  ethnographic  Sanpoi l-Nespelem  using  the  dimensions  of  occupation  area, 
duration  by  seasons,  floral  and  faunal  diversity,  seasonal  geographic 
displacement,  firebroken  rock  size,  faunal  fragment  size,  discreteness  of 
features,  tool  and  feature  d.versity,  and  Interassemb lage  variation  In  tools, 
features,  and  plant  and  animal  species.  He  has  developed  ranked  expectations 
for  forager  base  and  location  camps  and  collector's  base  camps,  field  camps, 
locations,  stations,  and  caches  (Chatters  1984a:Table  1).  Likewise,  his  model 
provides  expectations  for  Sanpoi l-Nespelem  winter  villages  (base  camps), 
winter  hunting  camps,  spring  camps,  early  and  late  root  camps,  early  and  late 
summer  and  fall  fishing  camps,  and  berryIng/huntIng  camps  (Chatters 
1984a;Table  2).  Several  years  before  Chatters  completed  his  modelling  of  the 


Analytic  Zonas 


Avaraga  Voliaa/ 
Zona  [nr) 


Riaaa  Total 

(-3] 


local  ethnographic  land  use  pattern,  Leeds  had  modelled  several  aspects  of  It 
using  a  different  approach  (Leeds  et  al..  Chapter  i).  Leeds'  model  did  not 
progress  to  the  stage  of  testing  nor  was  it  designed  to  detect  changes  in  land 
use  patterning,  but  Its  dimensions  contained  several  elements  that  appear  to 
be  useful  In  Identifying  variability  characteristics  of  tool,  feature,  and 
faunal  assemblages  that  might  be  associated  with  different  adaptive  systems. 
Specifically,  these  were  expectations  of  kinds  of  feature,  traditional  tool 
classes,  botanic  and  faunal  remains  that  would  be  assocated  with  Sanpol I- 
Nespelem  winter  villages,  summer  fishing  villages,  spring  villages,  tule 
camps,  root  camps,  hunting  camps,  quarrying  camps,  quarrying  workshops  and 
caches,  butchering  camps  (see  Figure  t-18).  Combined  with  Chatter's  elemental 
probabilistic  approach,  it  appears  to  offer  a  fairly  economical  method  for 
disclosing  adaptive  changes.  After  examining  the  kinds  of  data  available  from 
the  project,  we  decided  that  many  of  the  dimensions  of  Chatters'  model  would 
be  overly  difficult  to  approximate;  we  also  felt  that  fewer  crucial  dimensions 
might  yield  better  results  In  disclosing  patterns  of  change. 

Our  examination  of  settlement  pattern  change  therefore  focuses  on  tour 
main  dimensions:  variability  In  characteristic  arrays  of  features;  Intensity 
of  site  use  as  measured  by  modes  In  density  of  common  cultural  debris  such  as 
unidentified  bone,  shell,  and  fire  modified  rock;  tool  variability  and 
richness  as  measured  by  counts  of  functional  classes  and  Indices  of  diversity 
(richness);  faunal  variability  and  richness  as  measured  by  frequency  data  on 
selected  taxonomic  groups  and  indices  of  faunal  diversity.  The  variability  In 
faunal  assemblages  can  be  used  not  only  to  Investigate  adaptive  strategies  but 
environmental  change  as  well.  We  have  not  Included  measurement  of  the  various 
aspects  of  seasonality  In  this  preliminary  work  because  this  dimension  is 
simply  too  complex  to  control  (see  Livingston,  Chapter  12).  We  did  not 
attempt  a  systematic  analysis  of  diversity  of  botanical  assemblages  because 
too  few  were  analyzed.  Information  on  botanical  assemblages  may  be  found  in 
Chapter  13. 

Using  the  foregoing  dimensions  and  referring  to  Leeds'  and  Chatters' 
work,  we  have  constructed  a  revised  model  of  expectations  for  the 
characteristics  of  kinds  of  sites  that  we  believe  are  associated  with  forager 
or  logistic  adaptive  systems  (Table  6-2).  We  defined  only  three  kinds  of 
sites  as  It  is  unlikely  that  we  could  detect  more  using  the  above  dimensions. 
However,  using  the  model  provided  it  should  be  possible  to  assess  relative 
distances  along  the  continuum  between  the  two  different  kinds  of  systems. 

Operationally  we  commenced  our  study  of  the  area's  prehistoric  adaptive 
systems  by  examining  the  distribution  of  site  types  In  space  and  time  (Salo, 
Chapter  6)  using  site  types  based  on  feature  arrays.  We  selected  the  feature 
site  type  because  we  wanted  to  classify  as  many  sites  as  possible  for  the 
locational  study,  using  both  survey  and  salvage  data.  The  feature  site  types 
appeared  to  give  the  best  hope  of  Including  data  that  otherwise  would  not  be 
usable.  Biases  Introduced  by  this  approach  are  discussed  In  Chapter  8.  This 
chapter  cross  examines  the  feature  site  types  against  other  variability 
dimensions  to  examine  the  utility  of  the  feature  site  types  as  an  analytic 
device  for  studying  adaptive  system  change.  While  many  other  kinds  of  site 
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Table  6-2.  Site  variability  characteristics  of  collecting  and  foraging 
systems  (Sanpoi l-Nespel em  analogue). 


Kind  of  sit* 


Central  Baaa^ 

Flald  Caapa^ 

Diaanalon 

Syataa 

Syataa 

Syataa 

Col  lading 

Foraging 

Collecting 

Foraging 

Collecting 

Foraging 

Feature  Variability 
type  frequency 

Houaa  floor 

1 

1 

3 

- 

3 

3 

Living  floor 

2 

1 

1 

- 

3 

3 

Mlddan 

1 

1 

2 

- 

3 

3 

Earth  3van 

2 

3 

1 

- 

3 

3 

Hearth 

1 

1 

2 

3 

2 

Pit 

1 

2 

2 

- 

3 

3 

Cache 

1 

2 

2 

- 

3 

3 

Other 

1 

1 

2 

“ 

3 

3 

Uaa  Intanal  ty 

Oanel ty  n/ifi ) 

Bona 

1 

1 

2 

- 

3 

3 

Shall 

1 

1 

2 

- 

3 

3 

FWR 

1 

1 

2 

3 

3 

tool  VarlablH  ty 

Type  frequency 

Abrading 

3 

2 

1 

- 

2 

3 

Hilling 

1 

2 

2 

- 

3 

3 

Carving 

2 

2 

1 

- 

3 

3 

Saaing 

1 

2 

3 

- 

3 

3 

Idling 

1 

2 

2 

- 

3 

3 

Drilling 

1 

2 

2 

- 

3 

3 

Prqjactlla  lapact 

1 

2 

2 

- 

3 

2 

□lopping 

1 

2 

2 

- 

3 

3 

Flaking 

2 

2 

1 

- 

3 

3 

ft)  unding 

1 

2 

2 

- 

3 

3 

Hard  acraping 

1 

2 

2 

- 

3 

3 

Soft  acraping 

2 

2 

1 

3 

3 

Hal  ghting 

1 

2 

2 

- 

3 

3 

Decorating 

1 

2 

3 

3 

3 

Divaralty  (f  of  typea] 

1 

2 

2 

- 

3 

2 

Faunal  Variability 

Haaaal  NISP 

Saall  Herbivore 

3 

1 

2 

- 

1 

3 

Large  Herbivore 

1 

1 

2 

3 

3 

FI  ah  NISP 

Salaonid 

2 

1 

1 

- 

3 

3 

Other 

1 

1 

2 

- 

3 

3 

Raptlla/turtla 

1 

1 

2 

3 

3 

Danalty  (n/i^ 

Nolluac  (ahall) 

1 

1 

2 

3 

3 

Richneaa  (#  of  taxa) 

1 

1 

2 

- 

3 

3 

Uaa  Intanal  ty  f/at 
(x  fragaant  alza) 

Bona 

1 

1 

2 

3 

2 

^Hlntar  village 

‘Spring  vlllagat  flahlng  caapa,  root  caapa. 

^Salt  llcka.  quarry  caapa,  butchering  caapa,  tula  caapa,  kill  altaa. 


KEY:  1  =  High,  S  =  Intaraedi ata,  3  =  Lea 
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types  could  be  created  using  the  project's  data  base,  the  following  analyses 
establish  the  general  utility  of  the  feature  site  types  for  Identifying  and 
describing  major  differences  In  prehistoric  land  use. 

FEATURE  SITE  TYPES 

We  elected  to  use  characteristic  arrays  of  features  as  the  primary 
analytic  device  to  classify  sites  Into  types  that  would  be  analogues  for 
different  kinds  of  sites  that  other  researchers  believe  may  be  associated  with 
different  kinds  of  hunter-gatherer  adaptations.  This  practice  has  been  used 
on  a  less  formal  basis  for  many  years  to  organize  Inquiry  Into  prehistoric 
economy  In  the  Plateau,  and  we  saw  no  reason  to  abandon  the  general  approach. 
Features  are  excellent  for  classifying  components  Into  site  types  because 
feature  assignments  to  components  are  highly  reliable  and  because  they  are 
more  direct  evidence  of  activity  locations  than  are  portable  artifact  types. 

Feature  Superclasses 

Because  the  project  has  over  32  reported  kinds  of  features,  we  found  It 
necessary  to  group  several  diverse  categories  Into  larger,  more  functionally 
useful  classes.  We  created  the  following  classes  to  subsume  more  detailed 
Information:,  house  f loor/housep Its;  living  floors;  midden;  hearths;  earth 
ovens;  pits;  caches;  and  the  residual  class  of  other.  The  following 
paragraphs  discuss  how  each  superclass  was  created,  the  reasons  for  creating 
the  class  In  the  first  place,  and  the  research  assumptions  Involved. 

House  floors/  housepits  Is  the  most  straightforward  of  all  categories. 
House  floors  always  were  tallied  separately  as  were  discrete  features 
associated  with  houses.  Definition  of  this  class  follows  Sammons-Lohse 
(Chapter  14).  We  assume  houses  represent  Intensive  residential  or  domestic 
activity,  but  we  make  no  assumptions  about  seasonality. 

Living  floors  Includes  occupation  surfaces  with  evident  structure  and 
relatively  discrete  boundaries.  We  assume  that  living  floors  represent  a  less 
permanent  domestic  usage  of  a  location  than  house  f loors/housepits,  due  to  the 
lesser  investment  of  labor  In  their  construction. 

Midden  Is  the  most  Inclusive  superclass,  subsuming  bone,  FMR,  rock,  shell 
or  mixed  debris  concentrations  or  scatters;  cultural  stains;  strata  of  dense 
cultural  materials;  housepit  fill;  and  1 1 th I c  concentrations.  Occasionally 
occupational  surfaces  were  Included  If  they  lacked  discrete  structure  or  other 
characteristics  of  nonenclosed  domestic  living  surface.  We  assume  that  midden 
presence  reflects  more  Intense  site  use  than  midden  absence,  given  equal 
preservation. 

Earth  oven  Includes  only  features  reported  as  such.  There  may  be 
discrepancies  In  the  definition  for  earth  ovens  among  the  different  sources, 
so  this  category  may  Include  both  steam  pits  and  enclosed  dry  roasting  ovens. 
The  class  Is  Included  to  contribute  data  on  the  degree  of  sophistication 
present  In  the  control  of  fire  and  possibly  on  diversification  of  site 
functions.  We  assume  that  greater  diversity  In  the  structures  for  fire 


control  will  Indicate  a  more  Intensively  adapted  cultural  system. 

Hearth  Includes  surface  hearths,  oxidized  soil,  and  flreplts.  It  is 
Included  for  the  same  reasons  as  earth  ovens,  but  may  bear  somewhat  more  on 
the  domestic  functions  of  an  area  than  on  other  kinds  of  subsistence  activity. 
We  assume  that  hearths  Indicate  focused  activity  and  food  consumption. 

Pits  Include  only  pits.  They  are  possible  evidence  of  storage  and  may  be 
Indicators  of  logistical  behavior. 

Caches  Include  tool  clusters  and  artifact  caches.  They  may  Include 
llthic  concentrations  If  the  latter  show  very  tight  clustering  Indicating 
Intentional  storage.  We  assume  that  caching  Is  an  Indicator  of  logistical 
behavior. 

Other  features  Is  a  residual  class  which  Includes  petroglyphs,  rock 
alignments,  burials  (human  and  canid)  and  Isolated  postmolds.  The  class 
illustrates  site  complexity  and  depositional  Integrity,  and  facilitates 
accounting.  It  involves  no  major  research  assumptions. 

Data  on  the  project's  feature  Inventory  are  contained  in  Appendix  D, 
Tables  D-2  and  D-3. 

Site  Classification 

We  then  selected  three  types  of  feature  associations  likely  to  be  found 
In  sites  corresponding  to  central  bases,  field  camps  and  locations/stations 
that  might  be  found  in  some  kind  of  logistical  adaptive  system.  We  classified 
each  component  according  to  Its  constituent  features.  This  system  Is  also  a 
rough  Index  of  a  site's  feature  diversity.  Relative  frequency  of  feature 
superclasses  by  phase  Is  discussed  by  Miss  (Chapter  9)  and  variations  in 
formal  structure  and  content  of  features  by  phase  Is  discussed  by  Sammons- 
Lohse  (Chapter  14). 

Site  Type  i  Is  defined  as  a  component  with  a  housepit  or  housefloor  and 
at  least  one  other  kind  of  feature,  excluding  midden.  We  use  this  type  as  a 
surrogate  for  central  bases,  corresponding  to  the  commonly  used  special  case 
term  "winter  village".  The  one  other  feature  provision  Is  added  to  include 
evidence  of  logistical  behavior  beyond  construction  of  dwellings.  In  fact 
there  were  no  components  with  evidence  of  houses  which  did  not  have  associated 
midden  and  at  least  one  feature  other  than  midden. 

Site  Type  2  Is  defined  as  a  component  with  a  living  floor  and  one  other 
feature,  or  a  midden  and  one  other  kind  of  feature.  We  use  this  type  as  a 
surrogate  for  field  camps,  or  "open  camps".  We  found  that  In  components 
fitting  this  definition  the  other  feature  was  almost  invariably  a  hearth. 
Components  assigned  to  this  type  may  Include  some  which  are  actually  parts  of 
Type  1  sites  In  which  the  houses  had  been  destroyed  earlier  or  were  not 
encountered  In  our  excavations. 

Site  Type  i  Is  defined  as  a  component  with  one  or  no  feature.  The  type 
Is  a  surrogate  for  locations/stations,  or  "open  camps",  root  camps",  "kill 
sites",  quarries",  "llthic  scatters"  and  the  like — low  density/ low  material 
diversity  and  relatively  non-discrete  sites.  This  category  may  Include 
remnants  of  Type  1  or  Type  2  sites,  but  there  are  surprising  Indications  In 


associated  contents  that  this  Is  not  usually  the  case.  We  could  not  support 
splitting  the  Type  3  sites  further  to  separate  locations  from  stations,  as  the 
numbers  In  each  resulting  category  would  be  too  few  In  each  time  period  to 
permit  meaningful  resolutions  of  spatia'  distribution  patterns.  Furthermore, 
to  show  degree  of  logistical  organization.  It  did  not  seem  necessary  to  have 
such  refined  control. 

All  sites,  whether  tested  or  salvaged,  were  classified  In  this  system 
Insofar  as  possible.  In  some  cases  with  survey  sites.  It  was  necessary  to 
decide  to  which  of  two  components  untested  housepits  should  be  assigned,  in 
these  cases,  the  houses  always  were  assigned  to  the  component  with  the  highest 
and  most  even  overall  general  debris  (bone,  FMR,  and  shell)  densities,  as 
there  Is  a  high  correlation  between  high  even  densities  and  housepit  sites 
(see  discussion  of  density  types  below).  There  were  few  difficulties  In 
typing  salvage  site  components,  but  on  occasion  it  was  not  easy  to  decide 
whether  an  occupation  surface  was  a  living  floor  or  a  sheet  midden. 

Biases 

There  are  biases  In  the  data  from  salvage  sites  caused  by  purposive 
sampling  (see  Campbell  1984b  for  detailed  discussion  of  sampling  strategies 
used  at  all  sites).  Most  Intensive  sampling  focused  on  housepit  sites.  We 
have  a  larger  sample  for  Type  )  sites  than  the  other  site  types,  as  measured 
by  volume,  although  not  as  measured  by  number  of  analytic  zones  (Table  6-3). 
All  subsequent  comparisons  among  sites  must  take  this  bias  Into  account.  Even 
if  analytic  zones  with  unusually  high  sampling  volumes  are  removed  from  the 
Inventory  (both  zones  at  45-0K-11),  the  bias  still  Is  pronounced.  As  we  have 
noted  before,  feature  diversity  tends  to  reflect  sampling  Intensity  In  a  given 
kind  of  site,  so  typing  sites  solely  by  their  feature  diversity  has  analytical 
I  imitations. 


Table  6-3.  Sample  size  by  feature  site  type. 


Faatura 

Sita  Typa 

Total  Voliaia 

Analytic  Zonal 

Avaraga  Voliaia/ 
Zona  (i^) 

(-3) 

S 

N 

X 

1776 

47 

13 

22 

136 

1138 

30 

18 

30 

63 

8841 

23 

28 

48 

31 

DEBRIS  DENSITY  SITE  TYPES 


Debris  density  site  types  were  created  primarily  as  a  cross-check  of  the 
usefulness  of  the  feature  site  types.  Density  of  all  materials  Indicates 
Intensity  of  site  use,  and  Incidentally  sheds  light  on  area  demographics. 


A  cross  check  was  particularly  desirable  as  debris  density  theoretically  was 
less  likely  to  have  a  positive  correlation  with  sampling  Intensity  at  the  same 
level  as  feature  diversity  (Jermann  1981).  If  some  kind  of  positive  feature 
correlation  between  feature  site  types  and  debris  density  site  types  could  be 
established,  then  we  believed  that  using  feature  site  types  to  Investigate 
site  clustering  and  settlement  patterning  would  be  more  defensible. 

Count  or  weight  per  unit  volume  for  bone  fragments,  mussel  shell,  and 
f I  re-mod  I  fled  rock  were  calculated  for  each  chronologically  unmIxed  analytic 
zone  for  each  salvage  site.  We  examined  the  distribution  of  values,  finding 
generally  bimodality  but  no  striking  multimodal  I ty.  We  divided  the  range  in 
two,  choosing  a  slope  change  for  the  dividing  point.  An  alphanumeric 
designator  was  assigned  to  the  low  and  high  divisions  (1  or  2  respectively). 

Bone 

We  used  bone  count  as  the  density  Indicator  for  this  material.  There 
seemed  to  be  little  variation  among  sites  In  fragmentation  indices 
(count/weight)  ratios;  it  seemed  likely  that  there  would  be  fewer  errors  In 
counting  than  weighing.  We  assume  that  preservation  Is  roughly  equal  for  all 
time  periods  when  large  numbers  of  assemblages  are  combined  for  comparisons. 
Distribution  of  bone  count  density  and  component  designators  are  shown  In 
Table  6-4  along  with  density  data  for  shell  count  and  FMR  weight.  Less  than 
300  fragments  of  bone  per  cubic  meter  were  designated  low  (Indicated  by 
alphanumeral  f);  high  density  (designator  2)  was  equal  to  or  greater  than  300 
fragments  per  cubic  meter. 

Shell 

Most  of  the  mussel  shell  from  the  project  probably  is  Margar Itifera 
falcata.  based  on  survey  findings  (Leeds  et  al.  1981).  We  were  constrained  to 
using  only  counts  because  weights  were  not  recorded  consistently  among  sites. 
Fewer  than  60  pieces  of  shell  per  cubic  meter  was  considered  low  density 
(designated  as  1);  greater  than  or  equal  to  60  was  high  (designated  as  2). 

Flre-flodlf led  Rock 

Fire-modified  rock  (FMR)  weight  rather  than  count  was  used  to  generally 
indicate  intensity  of  use  of  an  area.  Specifically  this  dimension  was 
considered  to  investigate  the  use  and  control  of  fire,  and  secondarily  to 
contribute  Information  of  value  to  demographic  studies.  Densities  less  than  2 
kg  per  cubic  meter  were  considered  low  (designated  as  1);  those  equal  to  or 
greater  than  2  kg  were  considered  high  (designated  as  2). 


Coaparison  of  Feature  and  Density  Site  Types 


It  Is  evident  that  the  feature  site  types  represent  different  cultural 
phenomena  when  the  distribution  of  density  types  among  them  Is  considered 
(Table  6-5).  The  first  figure  In  each  cell  Is  count;  the  next  Is  row 
percentage.  The  Site  Type  1  with  low  densities  of  all  materials  Is  45-00-211, 
Zone  5  a  zone  with  a  comparatively  low  sampling  percentage.  It  also  crops  up 
as  an  outrider  In  most  other  Indices. 


Table  6-5.  Intersection  of  feature  and  density  site  types. 
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There  Is  less  difference  between  Type  2  and  Type  3  sites  In  terms  of  the 
associated  density  values  than  there  Is  between  either  of  these  and  Type  i 
sites.  Nevertheless,  there  Is  a  strong  correlation  between  the  two  systems 
such  that  virtually  the  same  pattern  of  site  distribution  In  time  and  space 
probably  could  be  obtained  by  using  either  system.  The  uncombined  density 
site  types  would  have  to  be  grouped  to  provide  large  enough  samples  to  detect 
patterning. 

FUNCTIONAL  TOOL  CLASS  PATTERNING 

In  examining  the  distribution  of  traditional  tool  classes  among  the 
project's  analytic  zones  we  hope  to  Identify  strong  patterning  In  richness 
that  correlates  with  both  feature  and  density  site  types.  We  expect  that 
central  base  site  analogues  (Feature  Site  Type  1;  Density  Site  Types  222,  122, 
and  212)  will  show  greatest  richness,  and  were  we  to  measure  It,  the  most  ''ven 
distribution  of  functional  class  analogs.  Field  camp  analogs  (Feature  Site 
Type  2;  Density  Site  Types  112,  121,  and  211)  would  show  Intermediate  values 
of  richness  and  evenness.  Finally,  location/station  analogs  (Feature  Site 
Type  3  and  Density  Site  Type  111)  would  display  low  richness  and  low  evenness 
values. 

There  are  other  reasons  for  examining  the  traditional  tool  class 
distributions.  We  hope  to  see  major  qualitative  differences  In  phase 
Inventory  particularly  If  differences  pertain  to  different  kinds  of  sites.  If 
the  patterns  are  pertinent  to  site  function,  the  Information  may  be  of 
significant  value  In  understanding  changes  In  prehistoric  human  adaptation. 
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As  our  main  inquiry  here  Is  Into  complexity  of  activity  at  each  site,  we 
have  grouped  the  project's  salvage  assemblages  of  commonsense,  traditional 
tool  classes  into  rough  functional  class  equivalents.  We  should  note  that  the 
project  has  examined  macroscopic  evidence  of  tool  use,  finding  that  most  of 
the  traditional  tool  classes  have  use  traces  that  are  compatible  with  the 
function  implied  by  their  common  sense  names.  On  the  other  hand,  the  studies 
also  have  shown  that  the  common  sense  classes  sometimes  do  not  go  far  enough 
in  describing  the  use  the  object  may  have  received,  for  many  of  the  objects 
served  multiple  purposes.  Gravers,  for  instance,  always  have  edge  damage  that 
suggests  use  of  a  point  to  incise  (scrape)  hard  materials,  but  very  often  they 
also  have  abruptly  concave  worn  areas  that  almost  certainly  were  used  as 
spokeshaves  to  scrape  hard  materials.  Not  infrequently,  auxiliary  worn  areas 
on  objects  such  as  projectile  points  suggest  wear  induced  by  hafting  or  by 
rubbing  against  quivers  or  other  too I  holders.  Probably  the  most  notable  and 
frequent  examples  of  complex  multipurpose  tools  are  cobble  Implements  of  the 
Kartar  and  Hudnut  Phases,  objects  that  often  show  several  uses  of  quite 
distinct  character  (e.g.  Lohse  1984;  Miss  1984a  and  b). 

In  spite  of  occasional  multipurpose  uses,  the  traditional  descriptors 
adequately  characterize  the  functional  complexity  of  different  sites  and  help 
point  the  way  to  studies  that  might  be  undertaken  using  more  refined  data  and 
analytical  methods.  At  the  very  least  they  should  afford  us  a  preliminary 
understanding  of  the  content  and  functional  character  of  the  three  phases. 

Loosely  following  Wylie  (1975),  we  have  selected  five  general  activities 
and  twelve  functions  under  which  to  group  traditionally  named  objects  (Table 
6-6).  These  comprise  an  economic  activity  complex.  We  have  added  another 
complex  for  aesthetic  activities  to  group  ceremonial  usage,  ornamentation, 
rock  art,  etc.  Table  D-5,  Appendix  0  shows  basic  data  on  artifacts  by 
analytic  zones.  Including  mixed  zones  excluded  from  further  tabulations. 
Artifacts  are  grouped  and  tallied,  except  for  objects  that  are  also  known  or 
suspected  as  temporal  or  cultural  diagnostics,  which  are  listed  by  occurrence. 
To  escape  spurious  functional  complexity  that  might  result  from  Individual 
display  of  temporally  dependent  tool  types,  counts  of  all  tools  In  a  given 
function  then  were  combined  Into  19  superclasses  (Table  6-7). 

FUNCTIONAL  RICHNESS 

To  Identify  functional  richness  of  each  analytic  zone,  we  simply  counted 
the  number  of  represented  functional  superclasses  (Table  6-8).  These  data 
were  compared  with  total  excavated  volumes  for  feature  and  site  density  types 
and  the  results  compared  with  site  type  sampling  biases  (see  Table  6-2). 

While  functional  richness  correlates  strongly  with  site  types  (Tables  6-9  and 
6-10),  it  Is  impossible  to  tell  conclusively  whether  the  correlation  Is  the 
result  of  sampling  biases. 

Because  there  Is  a  correlation  of  functional  tool  diversity  and  density 
site  types  (which  are  less  sensitive  to  sampling  bias,  though  not  Immune), 
there  probably  is  a  relationship  between  tool  richness  and  site  function  that 
could  be  examined  using  more  refined  methods. 
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Table  6-6.  Object  types  and  activity  complexes. 


Table  6-7.  Functional  groupings  of  traditional  types  by  site 
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Table  6-9.  Functional  richness  by  feature  site  type 
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Table  6-10.  Functional  richness  by  density  site  type. 
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FUNCTIONAL  VARIATION 

The  surrogate  functional  classes  offered  by  the  traditional  tool  classes 
suggest  several  Interesting  patterns  that  may  represent  real  functional 
differences  among  site  types.  Unfortunately,  small  numbers  usually  will 
restrict  our  observations  to  the  realm  of  speculation  and  suggestions  for 
further  Investigation.  Tables  6-11  and  6-12  present  the  counts  and 
percentages  of  functional  superclasses  by  phase  and  feature  site  type. 

Functional  Characteristics  of  Feature  Site  Types 

If  we  look  at  the  total  site  type  inventory  which  combines  data  from  all 
phases  in  Table  6-12  there  appear  to  be  significant  differences  among  the  site 
types  with  respect  to  functional  tool  Inventory.  While  the  present 
examination  Is  limited  to  the  somewhat  Imprecise  traditional  tool  class 
Inventory,  the  results  suggest  that  a  more  careful  examination  using  the  more 
detailed  functional  data  that  Is  available  and  a  selected  series  of  analytic 
zones  would  be  worthwhile  to  shed  further  light  on  the  nature  of  the 
differences. 
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One  of  the  most  interesting  differences  among  the  three  site  types 
resides  In  those  categories  dominated  by  large  stone  tools  such  as  choppers, 
mauls/pestles,  and  hopper  mortar/ml  1 1 Ing  stones  etc.  As  many  of  these  tools 
are  thought  to  be  used  In  final  consumption  activities.  It  Is  not  unexpected 
that  they  tend  to  be  represented  In  highest  proportion  In  Type  l  (central  base 
camp  surrogate)  sites.  Part  of  the  association  doubtless  Is  temporal,  as 
large  cobble  Implements  are  most  characteristic  of  the  Kartar  Phase,  and  the 
site  at  which  they  are  most  frequent  Is  a  Type  1.  It  is  likely  that  the 
multipurpose,  heavily  used  cobble  Implements  of  this  phase  performed  functions 
that  later  were  assumed  by  other  kinds  of  implements,  explaining  the  changes 
In  functional  group  percentages  noted  In  Table  6-12. 

Two  categories,  flaking  and  soft  scraping,  show  a  narrow  but  significant 
range  of  differentiation  among  site  types.  Flaking  Is  linked  to  the  basic 
reductlonal  technology  of  stone  tool  production,  and  as  stone  tools  are  used 
and  produced  at  all  sites.  It  Is  not  surprising  that  a  relatively  constant 
proportion  of  debitage  Is  present.  In  spite  of  the  large-scale  regularity, 
there  Is  a  difference  among  the  sites;  as  the  difference  occurs  In  a  category 
with  very  large  representation.  It  Is  likely  to  be  significant.  Site  Type  1 
has  the  greatest  proportional  representation  of  the  flaking  category  and  Site 
Type  3  the  least,  which  Is  what  one  would  expect  (see  Leeds  et  al.  Chapter  1; 
Chatters  1984a).  Soft  scraping  (members  of  the  class  usually  are  quartzite 
tabular  tools)  Is  another  very  Interesting  category  with  fairly  large 
membership  and  a  narrow  but  consistent  degree  of  differences  among  the  site 
types.  Type  1  and  2  sites  are  most  alike  and  have  the  greatest 
representation;  Type  3  falls  outside  (below)  the  typical  values  of  the  former. 
As  these  kinds  of  implements  are  well  represented  In  all  phases,  the 
difference  Is  not  likely  to  be  temporal. 

Some  other  classes  that  show  consistent  differences  among  site  types  but 
which  have  small  membership  are  awl  Ing,  sawing,  and  hard  scraping.  Unexpected 
differences  occur  In  the  abrading,  drilling,  and  decorating  classes,  but 
vagaries  of  sampling  probably  are  responsible  as  the  numbers  are  very  low. 

What  appear  to  be  anomalies  on  first  Inspection  occur  In  trends  In 
carving  (utilized  flakes)  and  projectile  Impact.  However,  the  former  may 
reflect  greater  emphasis  on  curated  tool  forms  In  central  bases  and  field 
camps.  Projectile  Impact  Is  somewhat  harder  to  explain,  but  may  result  from 
greatest  concern  with  maintenance  and  production  of  weaponry  In  field  camps 
and  central  base  camps. 

Functional  Characteristics  of  Feature  Site  Types  by  Phase 

Feature  Site  Type  1*s  differ  little  through  time  except  In  poorly 
represented  categories  and  in  the  previously  mentioned  cobble  tool  classes 
(Table  6-12).  Among  Feature  Site  Type  2,  only  the  Hudnut  and  Coyote  Creek 
phases  may  safely  be  compared,  as  this  type  Is  scarcely  represented  In  the 
Kartar  Phase.  There  are  no  significant  differences  between  the  two  phases. 
Perhaps  the  most  Intriguing  differences  show  up  In  the  phase  comparison  of 
Site  Type  3.  While  there  Is  enough  sampling  differential  to  make  observations 
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tentative,  the  Kartar  Phase  Type  3  sites  differ  from  those  of  the  later  phases 
In  ways  that  cannot  be  ascribed  to  the  change  from  cobble  to  flake  utility 
tools,  primarily  in  higher  proportions  of  carving,  sawing,  drilling,  and  hard 
and  soft  scraping.  This  difference  supports  a  contention  that  the  Kartar 
Phase's  economic  adaptation  differed  from  that  of  the  later  phases. 

PATTERNIN6  OF  FAUNAL  REMAINS 

The  final  check  on  the  usefulness  of  the  feature  site  types  is  their 
associated  faunal  diversity  and  characteristics.  He  assume  that  different 
kinds  of  sites  should  have  significant  differences  In  their  faunal 
assemblages.  Following  Chatters  (1984a),  we  expect  that  In  a  collecting 
system,  base  camps  (Feature  Site  Type  1)  would  show  medium  richness  and  low  to 
moderate  evenness  resulting  from  emphasis  on  stored  species  or  economies  of 
scale.  Field  camps  (Site  Type  2)  in  a  strongly  logistical  system  would  show 
somewhat  greater  richness  and  higher  evenness  due  to  the  Intensive  taking  of 
storage  species,  siting  In  locations  favoring  a  variety  of  subsistence  species 
but  focusing  on  economy  of  scale,  and  use  of  local  fauna  for  day-to-day 
subsistence.  Finally,  we  expect  locations/stations  (Site  Type  3)  in  a 
strongly  logistical  system  to  have  the  least  richness  and  the  least  evenness, 
due  to  concentration  on  economy  of  scale  and  siting  In  locations  strongly 
favoring  species  comprising  the  scale  economy. 

To  Investigate  the  richness  and  evenness  characteristics  of  each  kind  of 
site,  we  assembled  data  on  what  we  assume  to  be  the  economically  Important 
faunal  remains  from  chronologically  pure  analytic  zones  (source  data  Is  In 
Table  D-6,  Appendix  D).  He  tabulated  counts  of  number  of  identifiable 
specimens  (NISP)  for  each  site  type  by  phase  and  rlverbank,  dropping 
amphibian,  reptilian,  and  mammalian  microfauna  and  lumping  counts  for  the 
highly  diverse  array  of  carnivores  (see  Livingston,  Chapter  12,  for  a 
discussion  of  the  merits  of  NISP  vs.  MNI  for  this  purpose).  He  divided  fish 
into  salmonid  and  non-salmonid  and  summed  NISP.  Freshwater  mussel  shell 
counts  were  taken  only  from  those  sites  or  zones  where  measurement  procedures 
resulted  In  roughly  comparable  data  (Campbell  1984b). 

Assemblages  first  were  compared  with  respect  to  mammalian  taxa 
frequencies  as  percentages  of  total  mammalian  NISP  count  by  phase  and  site 
type;  fish  taxa  frequencies  as  percentages  of  total  fish  NISP  count;  and 
density  figures  (number  per  cubic  meter)  for  turtle  NISP  and  freshwater  mussel 
shell  hinge  count.  Mammalian  and  fish  taxa  distributions  were  compared 
separately  due  to  the  potential  for  differences  in  preservation  between  the 
two  groups  and  to  highlight  any  changes  In  emphasis  among  fish  taxa.  Of  the 
other  vertebrates  we  chose  to  examine  turtle  alone;  because  we  could  not 
compare  relative  proportions  we  used  density  as  the  most  appropriate  measure 
of  comparison  among  assemblages.  He  used  density  for  mussels  for  the  same 
reason.  Biases  In  density  data  due  to  differential  deposition  rates  probably 
are  Inconsequential  (Miss,  Chapter  9).  The  categories  were  tabulated  by 
rlverbank,  phase,  and  site  type  (Table  6-13),  and  by  phase  and  site  type 
(Tables  6-14  and  6-15).  Because  the  small  sample  size  of  some  taxonomic 


groups  obscured  broader  exploitation  trends,  we  also  grouped  the  small  add 
large  herbivorous  mammals  (Table  6-16)  and  treated  them  In  a  single  closed 
array  with  the  other  vertebrate  economic  taxa  (carnivorous  mammals,  turtle, 
salmonid  fish,  and  nonsalmonid  fish). 

TAXONOMIC  RICHNESS 

Ne  derived  mean  richness  for  each  site  type  (Table  6-17)  by  counting  the 
represented  taxa  In  Table  6-15. 


Table  6-17.  Taxonomic  richness  by  phase  and  site  type. 
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It  can  be  seen  that  the  richness  Indices  for  the  various  site  types  fall 
within  expectations  previously  discussed  and  cannot  entirely  be  laid  at  the 
door  of  sampling  deficiencies.  Quite  frankly,  the  correlation  Is  somewhat 
surprising.  We  cannot  rule  out  the  effects  of  entropy  with  respect  to  the  low 
richness  of  the  Type  3  sites,  as  so  many  (53  percent)  are  from  the  older 
Kartar  Phase.  However,  even  In  that  phase  the  richness  averages  12,  a  very 
high  average  value,  so  It  Is  not  likely  that  the  low  richness  stems  from  the 
effects  of  entropy. 

TAXONOMIC  DISTRIBUTION 

Rather  than  examine  simply  faunal  evenness,  we  decided  to  explore  the 
topic  of  faunal  distributions  from  a  number  of  different  viewpoints,  beginning 
with  an  examination  of  the  distribution  of  fauna  among  the  three  feature  site 
types.  Echoing  Livingston  (Chapter  12)  we  emphasize  that  we  regard  the  faunal 
data  as  among  the  most  treacherous  to  Interpret  due  to  perishability  and 
cultural  selection,  and  caution  the  reader  to  see  these  Investigations  as 
preliminary  and  aimed  at  finding  only  the  most  strongly  expressed 
distributional  trends. 


Taxonoalc  Distribution  by  Situ  Type 

It  Is  evident  that,  from  the  standpoint  of  their  faunal  components,  the 
feature  site  types  represent  different  phenomena  (Tables  6-15  and  6-16). 

Site  Type  1  Is  characterized  by  the  highest  proportions  of  large 
herbivores  and  highest  densities  of  shell,  and  the  lowest  proportions  of 
small  herbivores,  turtle  and  fish  of  both  types  (Table  6-16).  Conversely, 

Site  Type  3  is  characterized  by  the  lowest  proportions  of  large  herbivores  and 
the  lowest  densities  of  shell,  and  the  highest  proportions  of  small 
herbivores,  carnivores,  and  salmon  id  fish.  The  proportions  of  large 
herbivores,  small  herbivores,  carnivores,  salmonid  fish  and  nonsalmonid  fish 
at  Site  Type  2  are  closer  to  those  of  Type  1  than  Type  3,  but  Type  2  Is 
distinguished  by  having  the  highest  values  of  turtle  and  much  lower  densities 
of  shellfish  than  are  found  at  Type  l  sites. 

When  we  look  at  the  constituent  taxa  (Table  6-15)«  we  see  some  variance 
from  the  larger  trends.  For  example,  while  large  herbivores  are  most 
prominent  at  Type  1  sites,  this  trend  Is  determined  almost  entirely  by  the 
trend  of  deer,  the  most  abundant  ungulate  In  the  assemblage;  the  distribution 
of  other  ungulates  may  be  quite  different.  Like  deer,  both  horse  and  mountain 
sheep  (the  second  most  abundant  ungulate  taxon)  are  most  common  at  Type  1 
sites.  However,  bison,  antelope,  and  elk  are  all  found  in  highest  proportions 
at  Type  3  sites.  The  high  relative  frequency  of  small  herbivores  at  Type  3 
sites  is  determined  largely  by  the  trend  In  marmots,  the  most  abundant  of  the 
constituent  taxa,  although  the  trend  Is  true  of  hares,  rabbits,  and  beaver  as 
well.  River  otter,  on  the  other  hand,  has  been  found  only  at  Type  2  sites, 
and  porcupine  remains  are  most  common  at  Type  1  sites. 

Chronological  Trends  In  Site  Type  Faunal  Assemblages 

Many  of  the  general  trends  discussed  above  hold  true  when  the  site  types 
are  considered  by  phase,  but  other  significant  trends  emerge  as  well. 

As  there  are  Inevitably  troubles  resulting  from  smaller  sample  sizes,  we  look 
at  only  the  most  general  changes  and  kinds  of  association. 

In  all  phases,  we  find  the  greatest  density  of  shellfish  at  Type  1  sites 
and  the  least  at  Type  3  sites,  although  there  Is  a  radical  decrease  In  shell 
density  In  the  Coyote  Creek  Phase  at  Type  1  sites  and  over a  I  I.  The  very  low 
amounts  of  shell  may  In  part  result  from  the  way  this  site  type  Is  defined  as 
dense  areas  of  shell  were  generally  treated  as  features  during  excavation. 

The  proportional  emphasis  on  salmon  Is  surprisingly  strong  at  Type  3  sites  in 
ali  phases.  The  relative  importance  of  nonsalmonid  fish  is  greatest  at  Type  2 
sites  In  both  the  Hudnut  and  Coyote  Creek  Phases.  The  Kartar  Phase  is 
distinct  In  having  higher  relative  proportions  of  nonsalmonid  fish  than  are 
found  in  any  other  site  type  and  phase.  Given  that  the  greatest  abundances  of 
shell,  which  would  tend  to  preserve  small  bones  through  calcium  Ion  exchange, 
occur  at  Type  1  sites,  it  would  be  difficult  to  argue  that  the  patterns  of 
salmonid  or  nonsalmonid  fish  abundances  are  due  to  differential  preservation. 


The  overall  proportion  of  turtle  does  not  vary  much  among  the  phases  and  the 
highest  proportions  are  found  at  Type  2  sites  In  both  the  Coyote  Creek  and 
Hudnut  Phases;  they  are  lacking  from  the  noncomparable  Kartar  Phase  sample. 

The  pattern  described  above.  In  which  large  herbivores  are  most  common  at 
Type  1  sites  and  least  common  at  Type  3  sites,  with  a  reversed  trend  for  small 
herbivores,  generally  holds.  In  the  Kartar  Phase,  the  highest  proportions  of 
large  herbivores  and  lowest  proportions  of  small  herbivores  are  found  at  Site 
Type  2;  however  because  the  sample  consists  of  but  a  small  volume  from  a 
single  zone,  sampling  bias  may  be  the  cause.  Although  the  ordinal 
relationship  among  the  site  types  is  relatively  constant,  there  Is  an  increase 
In  the  relative  proportions  of  large  herbivores  through  time  at  each  site 
type,  and  a  corresponding  decrease  in  the  the  proportions  of  small  herbivores. 

Even  though  the  overall  proportions  of  marmots  In  the  phase  assemblages 
decreases  through  time,  marmots  are  always  found  In  the  same  ordinal  pattern — 
highest  proportions  at  Type  3  sites  and  lowest  at  Type  1  sites.  As  this 
species  was  an  early  spring  to  early  summer  food  resource  In  ethnohlstoric 
times  (Bouchard  1985;  Ray  1932);  Its  association  with  Site  Type  3  Is 
supporting  evidence  for  type's  utility  as  a  location/station  surrogate. 

Overall,  the  relative  proportions  of  faunal  categories  at  Kartar  Phase 
Type  1  sites  are  very  similar  to  those  at  Hudnut  Phase  Type  2  sites.  Several 
lines  of  evidence  point  to  the  use  of  Kartar  housepit  sites  as  simultaneous 
base/field  camps:  the  intensive  reuse  of  cobble  implements  attested  by  their 
edge  damage  (Lohse  1984);  their  detritus  assemblages;  and  the  faunal  data. 

The  relative  abundance  of  ungulate  taxa  may  reflect  general  environmental 
conditions.  The  frequency  of  elk  Is  similar  In  the  Kartar  and  Hudnut  Phases 
although  slightly  higher  In  the  latter,  and  much  lower  In  the  Coyote  Creek 
Phase.  The  relative  abundance  of  sheep  declines  through  time.  As  both  sheep 
and  elk  historically  have  been  seen  to  be  very  sensitive  to  pressure  on  their 
environment  by  humans,  their  overall  decline  might  reflect  a  rise  In  regional 
human  populations.  Antelope,  on  the  other  hand,  has  Its  lowest  relative 
abundance  In  the  Hudnut  Phase  and  highest  In  the  Coyote  Creek  Phase.  Even 
though  numbers  are  small,  the  reciprocal  relationship  of  antelope  and  elk  In 
the  phase  assemblages  Is  a  tantalizing  and  irresistible  opportunity  for 
paleoenvironmental  speculation,  as  both  species  are  environmentally  sensitive. 
Elk  prefer  a  mesic  environment  conducive  to  grassland  productivity,  while 
antelope  typically  prefer  an  environment  that  Is  more  xeric  and  productive  of 
forbs.  Elk  prefer  a  winter  range  affording  easy  access  to  grassland,  but 
antelope  will  browse  on  a  number  of  species,  emphasizing  sage.  Under  most 
conditions  the  species  are  not  considered  competitors,  and  the  project  area 
conceivably  could  provide  winter  range  for  both  species  simultaneously  where 
they  could  be  taken.  In  proportion  to  their  abundance,  at  the  same  time.  The 
reciprocal  relationship,  while  far  from  conclusive  In  Itself,  Is  another  piece 
of  evidence  Indicating  the  presence  of  a  more  mesic  local  environment  during 
the  Hudnut  Phase. 
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Faunal  Fragaentatlon 

We  also  examined  the  fragmentation  of  faunal  remains  by  site  type.  We 
expect  some  degree  of  consistency  among  the  different  kinds  of  sites  In  the 
distribution  of  average  faunal  fragment  sizes;  where  fauna  are  used  most 
intensively,  we  would  expect  greatest  degrees  of  fragmentation;  where  they  are 
least  intensively  used,  the  least  reduction.  Accordingly,  we  would  expect 
Type  1  sites  to  have  the  smallest  fragments,  and  Type  3  sites  the  largest. 
Because  we  do  not  have  data  on  the  size  or  weight  of  individual  pieces  of 
bone,  we  use  the  total  bone  count  divided  by  the  total  weight  as  a  rough  index 
of  average  size.  When  project  data  are  complied  (Table  6-18),  however,  the 
results  are  somewhat  surprising. 


Table  6-18.  Bone  and  shell  count/weight  ratios. 


Phaaa 

Faatura 
Sita  Typa 

Sana  Count/ 
Haight 

Shalt  Count/ 
Haight 

Coy Ota  Croak 

1 

3.58 

0.84 

2 

4.04 

0.85 

3 

4.67 

0.31 

All 

3.77 

0.70 

Hudnut 

1 

3.76 

0.78 

2 

4.48 

0.80 

a 

2.BB 

0.38 

All 

3.81 

0.66 

Kartar 

1 

8.21 

0.80 

2 

4.11 

3.00 

3 

5.88 

0.46 

All 

8.43 

0.80 

All  (Man) 

1 

3.33 

0.30 

2 

4.20 

0.68 

3 

4.03 

0.38 

All 

3.51 

0.33 

1.  Kartar  zonaa  axcludad;  aawpla  alza  not  cowparabla. 


Only  one  of  the  nine  cases  fits  the  model.  Hudnut  Phase  Type  3  sites 
have  the  largest  bone  fragments  in  that  phase  (note  that  Table  6-18  shows  the 
count/weight;  therefore  the  larger  the  number  the  smaller  the  Individual 
pieces  of  bone).  However,  Type  2  rather  than  Type  1  sites  have  the  smallest. 
In  the  (Joyote  Creek  and  Kartar  Phase  sites  the  pattern  Is  the  reverse  of  the 
expected  as  the  largest  bone  sizes  are  found  in  Type  1  sites  and  the  smallest 
In  Type  3.  In  all  phases  the  fauna  at  Type  2  and  3  sites  are  dominated  by 
small  herbivores,  reptiles,  and  fish,  possibly  accounting  for  the  small  bone 
fragments  at  them.  The  difference  In  patterns  between  Coyote  Creek  and  Kartar 
on  the  one  hand,  and  Hudnut,  on  the  other.  Implies  different  functions  of  the 
site  types  In  each  phase. 


Mussel  Shell  Size 


We  have  no  particular  expectations  for  significant  variation  In  mussel 
shell  size  between  site  types  (which  Is  why  It  Is  omitted  from  Table  6-1)  but 
we  examined  this  data  for  possible  evidence  of  resource  depletion  over  time. 
Chatters  (personal  communication)  believes  there  is  a  gradual  diminution  In 
the  average  size  of  valves  through  time  at  sites  In  the  RH  590  area, 
attributable  to  the  effects  of  human  predation.  Because  we  do  not  have  data 
on  Individual  valve  sizes,  we  used  the  count  of  valves  divided  by  the  total 
shell  weight  as  a  rough  Index  of  average  shell  size.  Although  further 
Interpretation  would  require  requant  I  float Ion  of  shell  samples,  we  felt  it 
worthwhile  to  conduct  a  preliminary  examination  to  see  where  Inquiry  might 
better  be  focused  In  future  work. 

Shell  sizes  show  no  meaningful  pattern  among  the  site  types,  but  display 
a  tendency  to  diminish  through  time.  Individual  valves  average  2.2  g  In  the 
Kartar  Phase,  dropping  to  1.5  g  In  the  Hudnut  Phase  and  13  g  In  the  Coyote 
Creek  Phase.  It  Is  of  some  Interest  that  the  relationship  Is  parallel  to  the 
general  trend  of  individual  size  for  bone,  perhaps  Indicating  the  action  of 
weathering,  whereby  smaller  fragments  with  proportionally  greater  surface 
areas  are  less  likely  to  survive  the  chemical  and  mechanical  ravages  of  time. 
However,  a  semi  log  relationship  to  time  would  be  expected,  which  is  not  the 
case.  The  role  of  protection  by  sedimentation  bears  further  investigation. 

CONCLUSIONS 

The  foregoing  discussions  probably  raise  many  more  questions  than  they 
answer,  but  also  show  that  it  Is  practical  to  use  the  feature  site  types 
defined  In  this  chapter  to  Investigate  those  aspects  of  prehistoric  economic 
adaptation  found  within  the  project  area.  This  Is  not  to  say  they  are  the 
only  cultural  units  that  could  be  used  to  do  so,  or  even  the  best  ones,  but 
only  to  say  that  they  have  a  good  chance  of  showing  general  trends.  The 
temporal  units  likewise  are  the  most  pragmatic  ones  for  Initial  generalization 
although  they  do  not  allow  us  to  pinpoint  when  change  occurred  In  adaptive 
systems. 

There  certainly  should  be  some  attempt  to  segregate  fishing  and  root 
processing  camps  among  the  Feature  Type  2  and  3  sites  In  the  Hudnut  and  Coyote 
Creek  Phases,  possibly  by  adding  seasonality  data.  Likewise,  the  Feature  Type 
1  sites  In  the  Hudnut  Phase  merit  further  examination  to  Identify  their 
function,  particularly  as  there  Is  some  evidence  that  those  on  the  south  side 
of  the  river  do  not  appear  to  be  much  like  those  on  the  north  (Table  6-13). 
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7.  ilff>LICATIONS  OF  ENVIRQIMENT  AM)  SITE  DISTRIBUTION: 

A  PRELIMINARY  INVESTIGATION  OF  HUNTER>GAT)€RER  ADAPTATIONS 
IN  THE  CHIEF  JOSEPH  DAM  PROJECT  AREA 


by  Leon  L.  Leeds 


This  chapter  comprises  a  preliminary  discussion  of  prehistoric  land  use 
and  subsistence  practice  In  the  project  area,  based  upon  distribution  of 
tested  sites  (see  Appendix  0  for  a  listing  of  the  data  base).  With  respect  to 
hunter-gatherer  systems,  the  term  subsistence  Is  used  here  to  refer  to  1)  the 
kinds  of  natural  products  used  by  human  communities,  including  those  used 
directly  for  food  and  those  obtained  for  fabrication  and  maintenance  of  tools 
and  structures;  2)  the  total  and  relative  amounts  of  various  products  used;  3) 
the  environmental  zones  and/or  habitats  exploited  and  the  seasons  of 
exploitation;  and  4)  the  chain  of  product  transformation.  Including  methods  of 
acquisition,  preparation  or  fabrication,  storage  and  maintenance,  distribution 
throughout  the  community,  and  final  use  and  discard. 

In  this  discussion  of  land  use,  or  settlement  pattern,  horizontally  and 
vertically  discrete  clusters  of  materials  (occupations)  are  considered  events 
of  discard  that  show  where  subsistence  activities  took  place.  The  term  land 
use,  then,  refers  to  1)  the  kinds  of  activity  loci  and  their  Internal 
organization,  as  measured  by  abundance  and  spatial  patterning  of  artifact 
classes;  2)  the  spatial  dispersion  of  types  of  activity  loci  In  relation  to 
environmental  zones  and/or  habitats,  3)  the  duration  and  Intensity  of 
occupancy  at  each  locus,  and  4)  to  the  inferred  ways  In  which  communities 
divided  and  reformed  to  move  people  and  materials  among  the  activity  loci  from 
season  to  season. 

Most  of  these  aspects  of  land  use  cannot  be  addressed  conclusively  on  the 
basis  of  our  testing  data  alone.  There  are  serious  geographic  and  systematic 
IlmiTatlons  to  the  data.  First,  while  activity  loci  integral  to  any  hunter- 
gatherer  subsistence  network  probably  are  located  In  all  environmental  zones 
of  the  project  area,  only  sites  In  the  portion  of  the  floodplain  zone  directly 
threatened  by  Inundation  were  tested.  Second,  sampling  fractions  at  each  site 
were  too  low  and  strategies  were  not  designed  to  provide  the  kinds  of 
Information  needed;  specif icsl ly,  they  did  not  provide  a  spatially 
representative  sample  of  material,  reveal  spatial  patterning  of  materials 
recovered,  or  obtain  sufficiently  fine  chronological  control.  Nevertheless, 
several  kinds  of  Information  from  the  testing  project  can  be  used  to  support 
an  Initial  study  of  the  local  prehistoric  subsistence  and  land  use  systems 
that  might  show  what  kinds  of  differences  exist. 


PREVIOUS  PAGE 
IS  BLANK 


224 


First,  well  over  200  sites  are  recorded  In  the  reconnaissance  and  testing 
zone  between  Chief  Joseph  Dam  and  and  the  project  boundary  at  Columbia  River 
Mile  (RM)  590.  To  these  may  be  added  a  number  of  sites  recently  recorded  in 
the  area  from  RM  590  upstream  to  Grand  Coulee  Dam  (Leeds  et  al.  1980).  These 
sites  have  been  Identified  over  the  last  30  years  during  survey,  testing,  and 
salvage  excavations  and  constitute  a  massive  sample  of  sites  in  the  floodplain 
zone.  While  unbiased  population  parameters  cannot  be  calculated  because  of 
lack  of  random  sampling,  the  size  and  coverage  of  the  set  suggest  a  fair 
approximation  of  the  target  population. 

Second,  the  sites  have  been  assigned  to  two  rudimentary  classes  which 
reflect  major  different  kinds  of  activity:  habitation  sites  (housepit 
"villages",  rockshe Iters,  and  open  "camps")  and  nonhabitation  sites 
(Inhumations,  pictographs,  talus  storage  cysts,  cairns,  hunting  blinds,  and 
rock  "alignments").  The  category  assignments  are  based  primarily  on  features 
visible  at  the  land  surface  and  associated  artifact  assemblages.  While  the 
data  from  the  79  tested  habitation  sites  are  Insufficient  for  more  detailed 
subdivision  of  habitation  activities,  they  serve  to  validate  or  modify 
assignments  based  on  reconnaissance  data. 

Third,  the  testing  data  are  sufficient  to  roughly  estimate  major  changes 
In  site  distribution  over  the  last  5,000  years,  the  period  of  most  intense 
occupancy  In  the  project  area.  That  Is,  while  occupations  in  the  testing  data 
set  cannot  be  assigned  accurately  to  a  finely  divided  chronological  sequence, 
there  Is  enough  control  to  Investigate  possible  differences  In  locational 
trends  among  older  and  younger  components  In  the  floodplain  zone  (Zone  I). 

Finally,  environmental  data  for  the  project  area  are  relatively  well 
developed.  While  the  present  occurrence  and  distribution  of  fauna  certainly 
cannot  be  projected  into  the  recent  or  remote  past,  the  general  environmental 
zonatlon  and  the  quality  and  distribution  of  habitats  probably  have  been  less 
altered  In  the  project  area  than  In  many  other  archaeological  study  regions 
and  have  been  studied  and  reported  In  some  detail  (Erickson  et  al.  1977).  If 
we  posit  a  general  model  of  hunter-gatherer  adaptation  that  relates 
subsistence  strategy  to  land  use  patterns,  the  structure  of  critical  resources 
in  the  project  area  should  Imply  a  specific  pattern  of  site  types  in  the 
floodplain  zone.  If  the  hypothesized  relationship  between  resource  structure 
and  site  location  is  shown  to  exist.  It  would  suggest  that  the  adaptation 
model  at  least  would  be  appropriate  to  this  area. 

In  the  following  sections,  we  derive  expectations  for  site  distribution 
and  site  type  differentiation  by  applying  an  hypothetical  hunter-gatherer 
subsistence  strategy  to  the  environmental  structure  of  the  project  area. 
Characteristics  of  site  distribution  are  then  examined  and  tested  by  the 
quadrat  and  nearest-neighbor  methods.  In  the  following  section, 
characteristics  of  the  environment  are  summarized,  methods  of  measurement  are 
explained,  and  the  degree  of  influence  exerted  by  environmental  structure  on 
the  site  distribution  pattern  Is  assessed  by  multiple  regression  analysis. 
Questions  of  prehistoric  change  In  subsistence  and  land  use  and  comparability 
with  other  archaeological  studies  are  addressed  In  the  concluding  section. 


HYPOTHESES  AND  EXPECTATIONS 


Environmental,  ethnographic,  and  archaeological  data  from  the  project 
area  and  the  surrounding  region  seem  to  closely  match  BInford's  (1980)  model 
of  the  "logistical"  hunter-gatherer  subsistence  strategy.  The  climatic 
regimes  of  the  Columbia  Plateau  have  been  typically  warm-to-cool  temperate, 
despite  shifts  In  temperature  and  moisture,  and  natural  resources  show  marked 
seasonal  and  geographic  discontinuity.  The  ethnographical ly  recorded 
subsistence/settlement  pattern  of  the  Sanpol l-Nespelem  (Ray  1932)  and 
SInkaletk  (Spier  1938)  falls  within  the  bounds  of  a  logistical  strategy,  and 
there  are  archaeological  Indications  that  this  general  strategy  Is  at  least 
5,000  years  old  on  the  Plateau  (Leeds  et  al.  1980,  Leeds  1981).  In  light  of 
this  Information,  it  seems  likely  that  spatial  distribution  and  patterning  of 
winter  villages  and  open  camps  along  the  floodplain  In  the  project  area  may  be 
related  to  measureable  characteristics  of  the  surrounding  environment.  By 
analogy  to  the  ethnographic  pattern,  we  assume  that  sites  with  housepits 
represent  the  remains  of  activities  related  to  winter  habitation  and  to 
Intermittent  occupation  In  other  seasons.  The  winter  village  Is  assumed  to  be 
the  primary  locus  of  long-term  food  storage.  Semipermanent  dwellings  and 
storage  facilities  necessitate  a  variety  of  specialized  construction  and 
maintenance  resources.  The  necessity  for  storage  also  would  orient  the 
subsistence  system  toward  foods  that  can  be  processed  and  dried,  while 
retaining  sufficient  nutrients  to  meet  dally  requirements  during  winter. 

These  foods  must  be  amenable  to  bulk  collection  considerably  above  Immediate 
needs  without  severely  reducing  the  next  year's  yield.  Energy  needed  to  find, 
harvest,  process,  temporarily  store,  and  particularly  transport  storable  foods 
back  to  the  winter  village  during  the  harvesting  season  would  demand  a  network 
of  activity  loci  and  logistical  plans  that  minimized  trip  distances.  We  would 
expect  that  winter  villages  would  tend  to  be  positioned  to  minimize  trip 
distance  to  the  different  critical  resources  which  were  the  least  uniformly 
distributed  within  the  scope  of  the  subsistence  network. 

BInford  suggests  that  a  central  base  (here  a  "winter  village")  will  be 
located  near  the  resource  or  resource  group  with  the  greatest  bulk  demand 
(1980:15).  But  minimization  of  distance  to  one  resource  may  maximize  distance 
to  an  equally  Important  resource.  Likewise,  close  proximity  to  an  Important 
resource  might  require  a  compromise  In  siting  that  may  mean  spending  the 
winter  'n  shadow,  constructing  houses  on  a  45  degree  slope,  or  scrambling  down 
a  sheer,  60  m  bluff  to  obtain  water.  While  minimization  of  effort  Is  the 
usual  assumption  In  archaeological  studies  of  hunter-gatherer  economics 
(especially  Jochim  1976),  It  should  be  recognized  that  determinants  of 
location  can  operate  at  more  than  one  scale.  In  arid  regions,  for  Instance, 

If  a  highly  Important  food  source  Is  located  at  some  distance  from  the  river, 
the  river  Is  likely  to  exert  the  stronger  Influence  In  siting  the  central 
base.  However,  distance  to  the  food  source  may  be  the  same  for  a  reach  of 
several  continuous  miles  along  the  river,  whereby  other  kinds  of  resources, 
such  as  suitable  building  sites,  firewood,  or  winter  game  ranges  may  be 
unevenly  distributed.  The  next  most  important  resource  then  will  enter  Into 


decisions  about  where  to  site  In  yet  smaller  reaches,  and  so  on  for  all 
Important  siting  factors.  How  the  contrary  "pulls"  arising  from  non-uniform 
distribution  of  Important  resources  are  resolved  Is  usually  termed  siting  In 
planning  studies  and  this  term  will  be  used  here.  If  siting  decisions  must  be 
made  In  an  environment  of  complexly  distributed  resources,  the  factors 
Influencing  the  decisions  should  be  Inferrable  from  the  spatial  pattern  and 
distribution  of  site  types  and  the  number,  type  and  order  of  environmental 
variables  which  best  explain  the  variance  of  site  distribution.  Two  working 
hypotheses  are  entertained. 

Hypothesis  1:  Winter  village  siting  Is  Influenced  by  a  variety  of  Important 
resources  that  are  unevenly  distributed  In  time  and  space.  This  kind  of 
distribution  forces  a  system  of  ranking  for  the  resources.  Thus  siting  Is 
best  explained  by  a  hierarchical  ranking  of  siting  factors. 

Expectation  A:  Winter  village  sites  will  cluster  at  several  scales.  Their 
distribution  will  be  random  or  uniform  only  at  the  scale  that  excludes  the 
need  to  rank  resource  Importance  for  siting  decisions.  This  scale  Is 
designated  the  lowest  scale. 

Expectation  B:  Variance  of  winter  village  site  distributions  can  be  explained 
only  by  examining  the  siting  effects  of  environmental  variables  that  would  be 
of  ranked  Importance. 

Hypothesis  2:  "Open  camp"  and  nonhabitation  site"  siting  is  Influenced  by 
resources  in  a  different  manner  than  winter  village  siting.  Variability  In 
their  distribution  will  not  be  explained  by  the  same  environmental  variables 
or  ranking  system  that  explains  the  variance  of  winter  village  distribution. 
(Expectations  are  Implied  by  the  hypothesis). 

SITE  OISTRIBin^lON  AM)  CLUSTERING 

The  zone  of  site  distribution  considered  here  lies  along  the  floodplain 
of  the  Columbia  River  between  Chief  Joseph  Dam  and  Grand  Coulee  Dam  and 
Includes  both  the  Corps  of  Engineers  zone  of  responsibility  and  the  Bureau  of 
Reclamation  zone  of  responsibility  from  RM  590  to  Grand  Coulee  Dam.  The 
approximate  locations  of  recorded  nonhabitation  sites  are  shown  In  Figure  7-1. 
Figure  7-2  shows  the  approximate  locations  of  recorded  habitation  sites. 

Table  7-1  shows  that  of  the  304  sites  In  Zone  1,  21^  are  classed  as  winter 
villages,  49]^  as  open  camps,  and  30)^  as  nonhabitation  sites.  Seventy-one 
percent  of  the  sites  are  located  on  the  Okanogan  County  side  of  the  river, 
while  only  29$  lie  on  the  Douglas  County  side.  Of  those  on  the  Douglas  County 
side,  only  5  (1.6$)  are  winter  villages.  Sixty  winter  villages  are  on  the 
Okanogan  County  side. 

Simple  Inspection  of  the  distribution  maps  and  a  frequency  histogram  of 
site  types  per  river  mile  both  suggest  nonrandom  and  nonuniform  distribution 
along  the  48  miles  of  the  river  (Figure  7-3).  In  general,  the  vast  majority 


Table  7-1.  Number,  percent  and  area  (ha)1  of  sites  by  site  type 
and  river  bank. 
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of  sites,  and  particularly  of  winter  villages,  are  in  the  eastern  (upstream) 
half  of  the  project  area.  Additionally,  the  distribution  suggests 
concentration  along  three  or  four  distinct  reaches  of  the  river.  Within  these 
reaches,  the  distribution  appears  uneven.  The  distribution  of  site  numbers 
along  the  river,  then  appears  to  be  a  positive  outcome  of  Expectation  A.  The 
question  arises,  however,  whether  this  distribution  represents  nothing  more 
than  a  random  accumulation  which  can  be  entirely  accounted  for  by  sampling 
error. 

To  test  for  significance  and  to  characterize  the  pattern  of  distribution 
(random,  clustered,  or  uniform)  at  different  scales,  an  adaptation  of  the 
quadrat  method  was  employed  (Rogers  1974;  Haggett  et  al.  1977:432).  Due  to 
Its  narrowness,  the  sample  area  was  considered  a  linear  rather  than  a  two- 
dimensional  array,  and  the  48  mile  long  reach  was  divided  Into  2  segments  of 
equal  length,  then  3,  4,  and  so  on  up  to  128.  Site  numbers  were  summed  In 
each  unit  for  each  order  of  divisions,  and  the  pattern  of  distribution  was 
assessed  by  the  variance-mean  ratio  statistic  (v/m)  (Whallon  1973),  for  which 
a  quotient  of  1.0  Is  considered  random,  greater  than  1.0  Is  considered 
clustered,  and  less  than  1.0  Is  considered  uniform.  The  measure  of 
association  si.  (Haggett  et  al.  1977:417)  and  the  1  test  (Grelg-Smith  1964)  for 
the  significance  of  observed  v/m  allow  us  to  reject  the  null  hypothesis  at  the 
0.05  level  for  all  divisions  greater  than  two.  The  first  order  division 
failed  the  1  test  by  only  a  few  points.  The  graph  of  v/m  per  decreasing  unit 
size  (Figure  7-4)  shows  that  the  distribution  Is  grouped  for  all  orders  of 
division  down  to  128  but  that  the  trend  In  distributional  character  Is  toward 
random  as  unit  size  decreases.  The  test  confirms  that  the  distribution  Is 
significant,  and  not  explained  by  sampling  error.  It  also  suggests  the 
validity  of  the  visual  Impression  that  siting  Is  determined  by  a  resource 
ranking  system  that  operated  at  scales  of  about  a  mile  or  two  In  length. 
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Figure  7-4.  Variance/ mean  ratio  for  frequency  of  sites  In 
units  of  decreasing  size. 

Distributional  patterning  at  distances  less  than  2  miles  was  assessed  by 
a  linear  nearest-neighbor  analysis  (Haggett  et  al.  1977:445).  The  method 
considers  the  ratio  of  reciprocal  nearest-neighbor  pairs  to  the  number  of 
pairs  In  the  population  from  the  first  to  the  tenth  nearest-neighbor  order. 

The  ratio  varies  between  0.0  and  1.0,  where  a  random  distribution  Is  expressed 
by  2/3”,  a  being  the  nearest-neighbor  order.  In  this  case,  both  the 
observed  distribution  of  all  sites  and  that  of  open  camps  are  uniform  to  the 
tenth  order,  while  that  of  winter  villages  fluctuates  around  the  graph  of  the 
random  function  out  to  the  seventh  order  (Figure  7-5).  The  nearest-neighbor 
statistic  takes  no  account  of  hiatuses  In  distribution  or  of  changing  scales 
of  measure,  as  long  as  the  transitive  relations  among  pairs  do  not  Increase  at 
the  expense  of  reciprocal  relations. 

Taken  together,  the  variance/mean  and  linear  nearest-neighbor  tests 
constitute  a  positive  outcome  of  Expectation  A,  suggesting  that  siting 
Involves  ranking  of  Important  resources,  leading  to  loading  on  certain  large 
reaches  of  the  river,  loading  on  smaller  reaches  within  these,  and  so  on.  All 
criteria  satisfied,  site  location  within  the  smallest  segments  appears  to  be 
determined  by  two  factors.  The  distributional  pattern  of  winter  villages 
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within  less  than  a  mile  or  so  of  each  other  Is  random  using  these  variables 
and  analytic  techniques,  suggesting  that  there  are  no  patterned  siting 
Influences  at  this  scale.  The  distribution  of  open  camps  at  this  scale, 
however.  Is  uniform.  The  explanation  among  biological  species  for  uniform 
distribution  Is  competition.  Presumably  the  dispersion  pattern  of  open  camps 
at  the  lowest  scale  Is  determined  by  zones  of  control:  occupied  habitation 
loci  and  surrounding  catchment,  or  depleted  catchment  zones  around  recently 
abandoned  loci  of  the  same  or  a  competing  settlement  network. 

RELATION  OF  SITE  DISTRIBI/TION  TO  ENVIRONPCNTAL  STRUCTURE 

The  zone  and/or  habitat  with  which  these  natural  resources  are 
associated,  their  approximate  relative  abundance,  and  their  season  of 
harvesting  Is  discussed  elsewhere  in  this  volume  (Leeds,  Chapter  i).  It  is 
Important  to  note  that  most  species  In  the  resource  base  occur  In  the  greatest 
numbers  In  nonsage  habitats,  associated  with  physiographic  factors  which  have 
been  more  or  less  stable  for  at  least  the  last  5»000  years:  draws,  cliffs, 
rocky  slopes,  streams  and  lakes,  river  Islands  and  rapids,  north-facing 
slopes,  and  landforms  at  higher  altitudes.  Although  moisture  and  temperature 
vary  seasonally,  from  year  to  year,  and  In  cycles  of  greater  length,  the 
relative  positions  of  these  biogeographic  units  here  are  assumed  to  be 
analogues  of  the  natural  structure  of  the  prehistoric  environment.  If  the 
proposed  model  of  hunter-gatherer  subsistence  strategy  is  correct  and 
applicable  to  the  entire  sequence  of  occupancy  represented  by  the  sample  of 
sites,  then  number  of  sites  per  unit  distance  along  the  floodplain  should  be 
linearly  related  to  the  area  of  blogeographic  units  and  to  the  distance  of 
Important  blogeographic  units  from  the  floodplain. 

Plant  and  animal  species  are  not  the  only  resources  of  Importance  to 
hunter-gatherer  peoples.  In  an  arid  region,  potable  water  sources  place  a 
crucial  constraint  on  the  location  of  habitation.  Because  of  the  project 
limits,  of  course,  all  sites  are  near  the  river,  but  ease  of  access  to  the 
river  from  habitable  surfaces  varies  along  the  floodplain.  In  some  reaches, 
terraces  Me  only  a  few  meters  above  the  water,  and  banks  are  negligible, 
while  at  other  localities,  terraces  lie  many  meters  above  the  river.  While 
paths  down  the  sheer  escarpments  are  easily  constructed,  carrying  water  (or 
wood)  up  such  paths  requires  an  appreciable  expenditure  of  energy.  The 
principle  of  "least  effort"  suggests  that  absence  of  high  bluffs  should  be 
among  factors  in  the  siting  of  activity  areas  along  the  floodplain. 

Similarly,  the  degree  of  slope  should  Influence  decisions  about  where  to  site 
activities,  particularly  those  concerned  with  long-term  habitation.  With 
respect  to  housepit  villages,  the  construction  of  semi  subterranean  dwellings 
requires  at  least  a  meter  of  sediments  above  bedrock  or  cobble  basement,  and 
variation  in  the  nature  of  sediments  (sand,  silt,  gravel)  along  the  river 
should  influence  site  location.  Exposed  bedrock  would  preclude  construction 
of  the  deeper  styles  of  pit  houses.  For  winter  habitation,  particularly  in  a 
deep  canyon,  solar  radiation  may  be  an  Important  resource.  How  much  winter 
sunlight  strikes  a  given  place  along  the  floodplain  varies  according  to  the 


Table  7-2.  Coding  form  for  the  river  mile  attribute  file. 


Coluana 


Oascriptlon 
Rivar  alia  daalgnatlon 
Ctounty  (OK  or  00] 

Total  araa  (1.0  x  10^  aq.  ft.)  althln  gulda-taking  llnaa 

Total  araa  alth  a  alopa  of  aora  than  50K  althln  gulda-taking 
llnaa 

Total  badrock  araa  a  1th  a  alopa  laaa  than  SOX  althln 
gulda-taking  llnaa 

Langth  of  bluff a  >5  at  dividad  by  total  langth  of 
ahorallna  In  unit 

Solar  axpoaura  (0-4] 

Total  araa  althln  1/2  alia  of  rivar 

Total  araa  of  aqjor  drM  bottoaa  althln  1/2  alia  of  livar 

Total  araa  of  rock  or  rockland  althln  1/2  alia  of  rivar 

Total  araa  of  pIna  coaaunlty  alth  1/2  alia  of  rivar 

Total  araa  of  broadlaaf  coaaunlty  althln  1/2  alia  of  rivar 

Mqjor  vallay  (1-praaantt  bl ank^abaant ] 

Plateau  (Okanogan  or  Matarvllla]  althln  5  allaa 
(Ispraeanti  blank^abaant] 

Okanogan  Highland  a  1  thin  S  allaa  (l^praaantt  blank^abaant) 

Caak  Tranch  althln  5  allaa  (l^^praaentt  blank=abaant] 

Pina  coaaunlty  althln  S  allaa  (1=pre8ant,  blank^abaant] 

Pine  foreat,  aaln,  althln  S  allaa  (1=praaantt  blank=abaant] 

Lakes  althln  S  allaa  (1=praaant.  blank^abaant] 

Oouglaa  fir  althln  5  alias  (l^prasantt  blsnk^abaant) 

Plateau  (Okanogan  or  Watarvllle]  althln  10  allaa 
(1=praaantt  blank=abaant] 

Okanogan  Highland  althln  10  alias  (1=pra8antt  blsnk=abaent] 
Qsak  Trench  althln  10  allaa  (1=preaanti  blank=abaent] 

Pine  coaaiunlty  althln  10  alias  (1=prsaent,  blsnk=absant] 


MnaaoMc 


STPMEA 


ROKADEA 


VALLEY 


TRNOe 


PL  ATI  0 


Table  7-2,  cont'd. 


Coliana 

Foratt 

Oascrlptlon 

Hnaaonic 

47 

11 

Pin*  forasti  aaln,  althin  10  all**  (1=praBant,  blank^abaant] 

FORSTIO 

48 

11 

Lakaa  althin  10  allaa  (1=praaant,  blank^abaant) 

LAKE810 

48 

11 

Oouglas  fir  althin  10  allaa  (1=pr*aant,  blanlc=abaant] 

00UG10 

SO 

11 

Plataau  (Okanagan  or  Matarvllle)  althin  15  allaa 
(1-praaant,  blank=abaant) 

H.ATI6 

51 

11 
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azimuth  of  the  canyon  and  the  steepness  of  the  escarpment  along  the  reach  of 
river  In  question. 

These  constitute  the  minimum  set  of  the  most  localized  factors  thought  to 
Influence  where  overwintering  occurred  along  the  project's  floodplain.  As 
noted  earlier,  environmental  characteristics  at  a  greater  distance  In  Zones 
II,  III,  or  IV,  for  Instance,  may  outweigh  these  local  characteristics  at  the 
locus  of  activity  Itself.  For  this  reason,  characteristics  must  be  measured 
at  a  variety  of  distances  away  from  the  river.  It  should  also  be  understood 
that  the  factors  we  have  listed  may  not  be  the  only  factors  Influencing  site 
location;  and  the  distribution  of  our  blogeographic  surrogates  may 
Inappropriately  group  resource  locations  which,  considered  severally,  might 
explain  more  accurately  the  observed  variability  of  site  distribution. 
Nevertheless,  If  the  model  Is  correct,  and  the  blogeographic  units  relate  to 
the  structure  of  resources  actually  forming  the  subsistence  base  of  the 
prehistoric  Inhabitants,  then  the  variability  of  site-type  distribution  per 
linear  unit  along  the  river  should  depend  to  some  degree  upon  measured 
characteristics  of  the  present  environment,  expressed  as  Independent  variables 
of  those  same  linear  units. 

MEASUREMtNT  OF  SITING  VARIABLES 

The  common  units  chosen  for  measuring  siting  variables  are  Increments  of 
the  river  course  between  Corps  of  Engineers  river  mile  markers.  Since  the  two 
sides  of  the  river  vary  with  respect  to  total  numbers  of  sites,  relative 
numbers  of  site  types,  and  environmental  characteristics,  and  since  the  river 
forms  a  kind  of  "semi permeable”  barrier,  the  units  are  further  divided  Into 
left  (north,  Douglas  County)  and  right  (south,  Okanogan  County)  sides.  Not 
all  increments  are  a  statute  mile  In  length,  and  because  the  river  bends 
sharply  In  a  number  of  places,  spatial  units  extending  outward  from  the  center 
line  of  the  river  are  not  of  equal  area.  To  maintain  comparability,  those 
environmental  variables  measured  as  areas  are  expressed  as  ratios  of  the  total 
area  within  a  unit.  Two  computer  data  files  were  constructed,  one  containing 
all  sites  recorded  in  the  reservoir  between  Chief  Joseph  and  Grand  Coulee  Dams 
(on  which  is  coded  grid  and  river  mile  locations,  surface  features,  artifact 
class  occurrences  according  to  surface  survey,  testing,  or  salvage  excavation, 
and  other  data),  and  the  other  containing  environmental  data  per  river  mile 
unit  (Table  7-2).  For  this  analysis,  the  site  file  was  reorganized  to  sum 
site  type  numbers  and  areas  per  river  mile  unit  and  was  conjoined  with  the 
river  mile  file  to  form  the  data  base. 

Because  of  the  expanding  scale,  three  different  data  sources  were  used. 
For  measurements  within  the  guide-taking  lines,  corrected  river  mile  markers 
were  plotted  on  a  large  scale  (1:960),  Corps  of  Engineers  geology  map  (E-51- 
20-11,  1967),  and  lines  perpendicular  to  the  center  line  of  the  river  were 
drawn  through  the  markers  out  to  the  guide-taking  lines.  The  areas  subtended 
on  either  side  are  considered  the  "total  area"  (GTAREA)  of  each  RM  unit  (per 
side).  (Note  that  this  exercise  does  not  measure  variables  on  Inundated 
terrain.)  Again,  since  It  seems  safe  to  assume  that  the  amount  of  exposed 


bedrock  on  one  side  of  the  river  exerted  no  Influence  on  site  location  on  the 
other  side,  measurements  at  this  and  the  next  scale  up  were  kept  separate  by 
side.  With  a  polar  compensating  pi  an  I  meter,  total  area,  areas  with  a  slope  of 
greater  than  30i,  and  areas  of  exposed  bedrock  were  measured.  Areas  without 
rock  and  with  a  slope  of  less  than  50%,  along  with  all  ratios,  are  derived  by 
subsequent  computation  (Table  7-2,  computed  variables).  Within  each  river 
mile,  the  effect  of  steep  bluffs  Is  assessed  by  the  ratio  of  the  length  of 
escarpments  greater  than  five  meters  high  to  the  total  length  of  shoreline. 
Since  measuring  winter  solar  radiation  and  shadow  patterns  directly  would  be 
extremely  expensive,  solar  radiation  Is  expressed  by  a  ratio  scale  from  0  to 
4,  according  to  the  azimuth  of  the  river  shorelines,  as  shown  In  Figure  7-6. 

While  our  experience  from  testing  and  subsequent  salvage  operations 
suggests  that  housepits  commonly  are  constructed  in  sandy  sediments  and  seldom 
are  dug  through  gravelly  strata,  sediments  were  found  to  vary  greatly  In  a 
small  area,  and  the  attempt  to  measure  the  area  of  different  sediment  types 
from  the  geology  map  was  abandoned. 

The  (^rps  geology  maps  do  not  extend  much  beyond  the  guide-taking  lines 
and  do  not  Include  data  on  vegetation.  The  areas  of  draw  bottoms,  exposed 
bedrock,  talus  slopes  and/or  dense  fields  of  erratics.  Isolated  communities  of 
pine  or  mixed  coniferous  trees,  and  broad-leaf  or  macrophyl lous  vine  and  shrub 
communities  were  measured  on  1978  Corps  of  Engineers  air  photo  strips  (ca. 
1:1500).  While  measurement  out  to  a  kilometer  or  more  from  the  river  would 
have  been  preferable,  the  photos  covered  the  area  consistently  only  out  to 
about  0.8  km.  Again,  the  current  river  mile  markers  were  transferred  to  air 
photos,  the  shoreline  was  copied  0.8  km  plan! metrical ly  on  either  side  of  the 
river,  and  the  river  course  was  segmented  by  lines  drawn  through  the  river 
mile  markers  perpendicular  to  the  center  line  of  the  river.  Stereo  pairs  were 
used  to  Improve  feature  interpretation.  Areas  were  measured  with  a  pi  an  I  meter 
and  expressed  as  the  ratio  of  the  feature’s  area  to  the  total  area  of  the  unit 
(separately  on  each  side  of  the  river). 

Since  air  photo-mosaic  coverage  of  the  entire  study  area  Is  not  readily 
available,  environmental  characteristics  at  distances  greater  than  0.8  km  from 
the  river  were  measured  from  USGS  (1:62500)  quad  maps.  At  this  scale  and  In 
this  format,  environmental  data  are  restricted  to  distance,  elevation  and 
contour,  location  of  lakes  Intermittent  and  perennial  streams,  distribution  of 
the  main  forest  of  the  Okanogan  Highlands,  and  location  of  the  larger  outlying 
communities  of  coniferous  trees.  The  strategy  of  measurement  at  tnis  scale 
consists  of  assessing  the  "ecotonai"  variability  of  the  environment  at  eight, 
16,  and  24  km  from  the  river.  At  each  Increment  of  distance,  the  presence  or 
absence  of  the  plateau  environment,  the  highlands.  Isolated  pine  communities, 
the  main  forest,  and  lakes  was  recorded.  The  presence  of  mixed  coniferous 
forest  at  higher  elevations  within  the  ponderosa  pine  forest  was  Identified 
from  the  topography  (north-facing  slopes)  and  from  personal  knowledge  of  the 
local  environment.  Three  major  valleys  (the  Omak  Trench,  the  Nespelem  Valley, 
and  the  Grand  Coulee)  form  potential  communication  links  with  other  areas,  and 
the  proximity  of  the  valleys  to  river  mile  segments  was  Included.  The 
ecotonai  scores  for  each  of  the  river  mile  segments  was  then  summed  for  the 
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three  distances  and  taken  as  an  Index  of  environmental  richness  at  Increasing 
distance  from  the  floodplain.  It  should  be  mentioned  that  the  ecotonal 
Indices  are  not  measures  specific  to  one  or  the  other  side  of  the  river,  as 
distant  resource  groups  may  Influence  site  location  on  either  side  of  the 
river.  However,  the  intervention  of  the  river  would  add  to  the  total  energy 
requirement  to  use  a  resource  and  should  Influence  siting  significantly. 

TESTING  THE  SIGNIFICANCE  OF  SITING  VARIABLES 

Influences  on  site  distribution  were  assessed  by  multiple  regression 
analyses  executed  by  the  Statistical  Package  for  the  Social  Sciences  (SPSS) 
program  (Nle  et  al.  1975).  A  forward,  stepwise  solution  procedure  was 
employed.  In  which  the  criterion  for  Inclusion  of  an  independent  variable  In 
the  equation  Is  Fil.O.  The  F  value  is  the  ratio  of  the  coefficient  B  to  the 
standard  error  of  B,  a  statistic  allowing  a  test  for  the  significance  of  the 
coefficient.  In  this  procedure,  all  variables  are  Independently  assessed  and 
then  entered  Into  equations  In  order  of  their  partial  correlation,  the  amount 
of  variance  in  the  dependent  variable  they  Individually  explain.  When  all 
variables  meeting  the  criterion  of  F2.1-0  are  entered,  F  values  are  recomputed 
aad  an  adjusted  r2  value,  the  proportion  of  variance  In  the  dependent  variable 
explained  by  the  equation.  Is  computed.  The  results  are  shown  In  Tables  7-3 
and  7-4.  In  these  tables,  only  Independent  variables  with  an  F  ratio  of  at 


Table  7-3.  Stepwise  multiple  regression  suggesting  Influence 
of  environmental  variables  on  site  location  variability,  north 
bank  of  Columbia  River. 
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Table  7-4.  Stepwise  multiple  regression  Indicating 
Influence  of  environmental  variables  on  site 
location  variability,  south  bank  of  Columbia  River. 
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least  2JQ  are  shown,  along  with  the  order  of  their  entry  (0),  the  significance 
of  F  (which  Is  given  an  asterisk  where  the  probability  of  such  a  linearity 
arising  In  the  population  by  chance  Is  at  the  0X)5  level),  and  the  sign  of  the 
intercept  B  which  gives  the  direction  of  the  relationship. 

There  Is  much  to  consider  In  these  equations  and  considerable  scope  for 
refinement.  The  present  results,  however,  suggest  several  tentative 
conclusions. 

Five  environmental  variables  representing  different  conditions  within  the 
floodplain,  along  the  escarpments,  and  outside  the  Columbia  River  trench 
explain  52$  of  The  variance  of  winter  village  location.  Winter  solar  exposure 
and  escarpments  blocking  access  to  the  river  are  factors  operating  at  the 
locus  of  habitation;  draws  and  rock  slopes  refer  to  conditions  within  a  half 
mile  from  the  river;  and  ecotonal  variability  operates  at  yet  greater 
distances.  It  should  be  mentioned  that  the  ecotone  Index  apparently  heavily 
weights  proximity  to  the  ponderosa  pine  and  Douglas  fir  forests,  since  other 
ecotones  are  almost  equally  accessible  from  most  river  miles;  further,  at  10 


to  15  miles  this  Index  contributes  nothing  to  the  explanation,  suggesting  that 
■Inimization  of  distance  to  forest  resources  (or,  more  generally,  to  ecotonal 
richness)  Is  the  proper  Interpretation  of  the  Influence. 

The  observed  frequency  distribution  of  winter  village  sites  along  the 
floodplain,  then,  seems  to  be  explained  by  conflicting  tendencies:  i)  to 
minimize  distance  to  forest  resources  while  remaining  near  the  river;  2)  at 
the  same  time,  to  maximize  access  to  resources  located  In  the  draws  dissecting 
the  escarpment.  The  strong  avoidance  of  rock  might  be  expected  due  to 
construction  requirements  but  may  reflect  the  constriction  of  available 
surface,  although  this  Index  Is  not  correlated  strongly  with  the  optimum 
surface  Index.  Avoidance  of  escarpments,  which  make  access  to  water 
difficult,  and  adjustment  of  location  to  maximize  winter  sun,  however,  are 
expected  outcomes  of  the  analysis.  These  spatially  conflicting  Influences  on 
the  placement  of  winter  villages  can  be  resolved  to  some  degree  by  a  ranked 
division  of  the  available  space.  Over  a  long  period  of  time,  repeated 
occupation  In  the  most  preferred  division  will  result  In  a  pattern  of 
distribution  that  we  observe  as  the  ranked  clustering  down  to  segments  of 
about  a  mile,  and  in  random  or  uniform  patterns  within  the  smallest  divisions. 

In  contrast  to  winter  villages,  only  20%  and  2A$  of  the  variance  of  open 
camp  distribution  Is  explained  for  locational  frequencies  on  the  Okanogan  and 
Douglas  County  sides  respectively.  The  included  variables  and  their  order 
differ  enough  from  those  explaining  winter  village  location  that  we  can  argue 
with  some  certainty  that  the  sites  classed  as  "open  camps"  are  different  from 
those  classed  as  "winter  villages"  (assuming  the  logistical  model  and  the 
specification  of  Hypothesis  2).  Open  camps  either  include  sites  representing 
very  different  activity  areas  Inappropriately  grouped  together,  or  the 
variables  chosen  to  explain  the  locational  variance  of  winter  villages  are 
Inappropriate  for  explaining  that  of  open  camps,  or  both. 

The  greatest  surprise  in  the  analysis  Is  the  Influence  exerted  by 
environmental  variables  on  nonhabitation  site  locations  on  the  Douglas  County 
side  of  the  river.  With  the  omission  of  the  solar  Index,  the  equation 
explaining  nonhabitation  site  frequency  along  the  Okanogan  County  side  Is 
identical  to  that  explaining  winter  village  location.  The  Implication  Is 
obvious.  Nonhabitation  sites  Include  cairns.  Identified  burials,  talus 
depressions  (food  caches  or  vandalized  burials),  rock  alignments  of  unknown 
function,  and  pictographs.  On  the  right  bank,  the  majority  of  these  appear  to 
be  closely  associated  with  winter  village  habitation.  The  environmental 
Influences  on  the  location  of  such  features  along  the  left  bank  of  the  river 
are  not  easily  Interpreted.  There  are  only  five  sites  with  identified 
housepits  on  the  left  bank,  too  few  to  be  Included  In  the  analysis,  and 
neither  site  distribution  maps  nor  frequency  histogrms  show  any  spatial 
relationship  between  these  and  the  nonhabitation  sites.  Without  an  hypothesis 
leading  to  the  expectation  of  such  an  outcome  we  can  only  guess  that  these 
features  do  not  represent  a  constellation  of  activities  associated  with  any 
specific  locus  of  the  settlement  network.  That  Is,  they  are  visible  remnants 
of  a  wide  variety  of  activities  associated  with  specific  but  distinct  habitats 
and  physiographic  features.  It  Is  perhaps  Important  that  nonhabitation  sites 


on  This  side  of  the  river  represent  the  only  kinds  of  sites  whose  frequency 
per  river  mile  Is  influenced  by  the  presence  of  rapids.  The  variable  has  the 
first  order  of  Ihcluslon  In  the  equation  (the  highest  partial  regression 
coefficient)  and  Is  positively  related  to  site  frequency.  While  one  might 
welcome  the  conclusion  that  a  number  of  the  nonhabitation  sites  are  associated 
with  subsistence  activities  at  rapids,  presumable  with  fishing,  the 
association  might  just  as  well  be  due  to  other  causes. 

DISCUSSION 

Analysis  of  the  relation  between  site  distribution  and  environmental 
factors,  and  by  extension  between  subsistence  strategy,  critical  resources, 
and  land  use,  is  neither  complete  or  entirely  conclusive,  leaving  considerable 
scope  for  further  research.  Fifty-two  percent  of  the  variance  of  winter 
village  distribution  has  been  explained  by  the  Interplay  of  five  environmental 
variables,  four  of  which  are  statistically  significant  at  the  0.05  level, 
despite  the  small  number  of  comparative  units  (n=45  river  miles).  This 
percentage  Is  a  respectable  score,  considering  the  fact  that  we  are  dealing 
with  a  complex  system  in  which  a  wide  range  of  Impinging  variables  may  affect 
any  outcome  and  In  which  idiosyncratic  behavior  of  Individuals  is  expected. 
Nevertheless,  the  residuals  cannot  be  ignored.  Forty-eight  percent  of  the 
variance  has  not  been  explained.  There  are  technical  responses  to  this 
situation,  of  course.  At  the  present  time,  however,  we  have  not  examined 
residuals  for  the  simple  reason  that  there  Is  no  appropriate  response  to 
either  possible  result.  A  linear  relationship  of  the  residuals  to  site 
frequency  per  river  mile  unit  would  suggest  variables  not  considered.  Since 
we  have  apparently  exhausted  the  environmental  variability  for  which  we  have 
data,  such  an  outcome  would  suggest  the  possibility  of  causes  not  related  to 
the  structure  of  resources  which  influence  use-intensity  along  specific 
stretches  of  the  floodplain.  A  random  scatter  of  residuals  would  suggest 
inaccuracy  of  measurement.  We  expect  both  to  be  true  and  have  no  ready 
solution.  We  consider  several  sources  of  potential  error. 

One  Important  question  is  whether  the  residuals  vary  according  to  time. 
Put  another  way,  the  question  Is  simply  whether  the  frequency  pattern  of  sites 
per  river  mile  has  shifted  at  some  time  during  the  5,000  years  of  most  Intense 
occupancy  of  the  project  area,  if  so,  one  might  Infer  a  change  In 
environmental  structure  or  subsistence  strategy  or  both.  We  have  not  observed 
a  major  shift  In  environmental  structure,  at  least  for  the  last  5,000  years. 
Expansion  of  the  pine  forest  during  a  molster  climatic  period,  however,  might 
increase  the  influence  of  the  ecotone  index;  that  is.  It  might  explain 
clusters  of  winter  villages  lying  downstream,  at  present  at  a  considerable 
distance  from  the  sage  steppe-pine  forest  ecotone.  An  Increase  In  earlier 
components  In  the  downstream  reach  suggests  a  slight  shift  of  this  sort.  If 
sampling  error  related  to  terrace  height  and  inundation  can  be  ruled  out.  In 
general,  however,  the  number  of  testing  components  assigned  to  each  period  and 
Interperiod  Interval  Is  too  small  to  reflect  statistical  trends.  The  data  can 
be  grouped,  however.  Into  two  units  representing  Periods  l-lll  (7000-2500 


B.P.)  and  Periods  IV-VII  (2500-1 50  B.P.).  The  resu 1 1  I s  shown  In  Figure  7-7. 
While  the  numbers  are  still  smal  I,  the  cluster  of  components  around  RM  560 
suggests  that  many  of  the  sites  recorded  In  this  area  reflect  Intensive  land 
use  primarily  In  the  earlier  periods.  Even  at  this  level  of  frequency, 
however.  It  Is  clear  that  the  distribution  pattern  of  the  earlier  components 
Is  much  the  same  as  that  of  the  later  ones.  It  seems  reasonable  to  conclude 
that,  while  changing  distribution  of  vegetation  may  have  allowed  modifications 
In  the  pattern  of  winter  village  location  and  subsistance  tactics,  there  Is  no 
evidence  here  of  a  shift  In  underlying  subsistence  strategy. 

A  second  potential  for  error  lies  In  the  fact  that  blanket  reconnaissance 
did  not  take  place  before  the  project  area  was  Inundated.  Systematic 
eradication  of  all  sites  that  might  have  been  In  the  downstream  halt  of  the 
project  area  certainly  would  create  a  spurious  relation  between  site  frequency 
and  proximity  to  the  pine  forest.  Other  elements,  more  universally 
distributed,  are  Involved  In  the  ecotone  Index,  however,  and  while  proximity 
to  forest  vegetation  seems  Important,  It  Is  not  a  decisive  factor.  While  It 
cannot  be  demonstrated  that  there  actually  were  fewer  sites  In  the  lower  third 
of  the  project  area.  It  seems  very  likely.  Habitable  surfaces  In  close 
proximity  to  the  river  probably  were  scarce  In  the  lower  third  of  the  project 
area  because  of  the  lack  of  terrace  development  and  the  steepness  of  the 
valley.  The  negative  influence  of  bluffs  In  other  reaches  Is  demonstrated  In 
the  regression  analysis,  and  the  low  frequency  of  sites  In  such  areas  upstream 
beyond  the  influence  of  the  first  pool  raise  Is  quite  clear,  especially 
between  the  Nespelem  River  and  Buckley  Bar.  We  suspect  Inundation  and 
landsliding  are  more  likely  to  be  responsible  for  the  distribution  of  the 
residuals  than  for  the  linear  relations.  In  any  case,  systematic  loss  of  site 
matrix  to  erosion  always  Is  a  hidden  factor  when  surfaces  active  during  the 
period  of  occupancy  are  sampled.  If  that  Is  the  only  reason  for  the  results 
we  have  obtained  here,  then  similar  studies  In  other  areas  surely  will  prove 
us  wrong. 

Yet  another  potential  source  of  error  Is  In  the  Indirect  method  of 
measuring  Important  environmental  factors.  First,  the  environmental  variables 
are  generalized,  blophysiographic  surrogates.  While  they  appear  to  have 
served  their  purpose  admirably,  they  undoubtedly  are  insensitive  to  highly 
localized  critical  resources.  It  would  be  better,  of  course,  to  measure  the 
productive  capacity  and  spatial  distribution  of  the  biological  resources 
directly.  However,  faunal  communities  have  been  eradicated  or  greatly 
modified  by  Euroamerican  settlement,  and  while  floral  species  are 
substantially  Intact,  the  sampling,  identification,  and  analysis  of  such 
materials  are  not  within  the  scope  of  the  present  research.  Secondly,  the 
number  of  sites  per  river  mile  may  not  be  a  good  reflection  of  the  intensity 
with  which  a  given  stretch  of  the  floodplain  was  used.  The  total  area  of  site 
surfaces  per  river  mile  was  considered  as  a  dependent  variable  but  was 
rejected  because  of  Instances  of  missing  data  and  because  the  reconnalsance 
data  are  likely  to  be  Inaccurate  In  this  regard.  The  number  and/or  area  of 
occupations  would  be  the  most  appropriate  measure.  Such  a  measure,  however, 
cannot  be  completely  realized,  for  obvious  reasons. 


Period  IV-VII 


There  Is  also  fair  scope  for  Inaccuracies  vaguely  classed  as  "measurement 
error"  to  account  for  some  percentage  of  unexplained  variance.  A  most 
Important  question,  however.  Is  whether  there  would  be  a  close  fit  of  the 
observed  data  to  expectations  derived  from  the  model,  even  If  all  measurement 
error  were  reduced  to  a  negligible  percentage.  Our  guess  Is  that  the  sources 
of  error  discussed  might  account  for  about  25$  of  the  residuals.  That  Is, 
only  about  three-quarters  of  the  variance  of  the  pattern  of  use- Intensity 
along  the  floodplain  could  be  explained  by  recourse  to  the  proposed  model  of 
subsistence  strategy. 

To  understand  the  Implications  of  this  conjecture.  It  Is  necessary  to 
consider  a  distinction  between  the  strategy  and  the  tactics  of  subsistence 
economics.  The  model  of  subsistence  strategy  which  we  have  assumed  to  explain 
the  pattern  of  site  distribution  In  the  floodplain  Is  relatively  parsimonious 
and  not  only  fits  ethnographic  observations  of  hunter-gatherer  groups  on  a 
world  wide  basis  (B Inford  1980)  but  specifically  fits  the  pattern  of 
subsistence  activities  recorded  In  ethnographies  of  peoples  living  In  and 
around  the  project  area  (esp.  Ray  1932).  The  fit  of  the  model  to  prehistoric 
activities  In  the  project  area  Is  based  simply  on  the  recognition  that 
resources  critical  to  the  subsistence  base  of  hunter-gatherer  groups  are 
nonuniformly  distributed  both  spatially  and  temporally.  The  strategy  for 
overcoming  this  kind  of  Incongruity  In  resources  Is  straightforward  and 
obvious,  given  that  the  necessary  knowledge  and  technology  were  available; 
storage  of  food  to  bridge  the  fallow  seasons,  a  wide  resource  base  to 
compensate  for  year  to  year  variability  In  productivity  of  resources,  and 
procedures  for  simultaneous  use  of  far-flung  resources. 

While  the  strategy  outlined  above  Is  considered  to  exemplify  the  basis  of 
the  subsistence  system  In  the  project  area,  a  variety  of  tactics  are  available 
to  Implement  It.  What  we  have  not  expressed  In  developing  our  expectations  Is 
the  assumption  that  all  parts  of  the  population  occupying  the  project  area' 
Implemented  that  strategy  In  the  same  way.  We  have  assumed  explicitly  that 
housepit  sites  marked  habitations  associated  with  food  storage  and 
maintenance,  presmably  for  the  winter  months.  Covertly,  we  have  assumed  that 
each  part  oriented  their  subsistence  network  Imdependently  to  maximize  access 
to  the  same  kinds  of  critical  resources.  While,  In  the  results  of  the 
nearest-neighbor  analysis,  we  considered  the  possibility  of  competition  for 
the  same  resources,  competitive  Influences  on  settlement  location  could  not  be 
considered  In  the  regression  analysis.  Similarly,  we  did  not  consider  the 
possibility  that  redistribution  of  critical  resources  from  segment  to  segment 
of  the  population  (between  closely  allied  kin  units,  communities,  and  so  on) 
might  Influence  the  placement  of  the  central  base  of  habitation. 

While  Ray  (1932)  states  that  all  winter  villages  of  the  Sanpol l-Nespelem 
were  located  on  the  floodplain.  Post  (In  Spier,  ed.  1938:11)  mentions  that 
some  families  among  the  Southern  Okanogan  wintered  In  the  uplands  and  that 
stored  foods  from  groups  wintering  on  the  floodplain  were  exchanged  for  upland 
products,  (presumably  meat  and  furs,  and  possibly  vegetable  resources).  While 
we  have,  of  course,  no  archaeological  Information  about  the  existence  of 
winter  settlements  In  the  upland  zones,  something  of  the  same  mechanism  may  be 


In  operation  on  the  floodplain.  During  periods  of  high  population,  some 
groups  might  be  forced  to  locate  along  reaches  of  the  river  which  are  less 
than  optimally  situated  for  exploitation  of  all  critical  resources. 

Conversely,  location  In  such  reaches  might  be  a  tactic  for  exerting  control 
over  a  wider  territory  and  for  more  systematic  exploitation  of  soae  resources; 
shortages  created  by  extension  of  the  network  could  be  accounted  for  by 
Intragroup  exchange.  In  any  case.  It  seems  clear  that  to  account  fully  for 
most  of  the  variance  In  the  spatial  distribution  of  sites  representing  the 
central  base  of  a  logistics  network,  cultural  as  well  as  environmental  factors 
must  be  taken  Into  account.  Cultural  responses  are  by  no  means  variables 
determined  by  environmental  factors;  rather,  environmental  factors  are 
variables  In  part  determined  by  cultural  systems;  once  determined,  they  simply 
constitute  the  bounds  within  which  the  system  operates  comfortably. 
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8.  SITE  aUSTERING 


by  Lawr  V.  Sale 


Leeds'  earlier  detailed  study  of  site  distribution  focused  on  the 
relationship  of  site  location  to  environmental  features,  using  all  sites, 
regardless  of  age  to  site  location  (Leeds,  Chapter  7).  Since  that  time,  the 
number  of  well-dated  components  has  been  substantially  Increased  as  the  survey 
and  salvage  programs  at  the  project  have  drawn  to  a  close.  There  Is  now  an 
opportunity  to  look  at  site  distribution  with  an  eye  to  disclosing  change 
through  time. 

We  have  conducted  an  examination  of  site  distributions  with  each  of  the 
three  project  phases.  Our  graphic  approach  Is  a  departure  from  the 
statistical  approach  used  by  Leeds.  In  part,  we  can  do  so  because  the  earlier 
work  established  certain  traits  of  site  distributions  In  the  project  area. 

For  Instance,  the  locational  analysis  suggests  that  whenever  possible, 
communities  comprising  several  households  chose  wintering  site  (central  base) 
locations  with  the  most  convenient  access  to  the  full  suite  of  environmental 
resources  needed  to  sustain  the  community.  This  tendency  could  be  made 
apparent  through  graphic  demonstrations  or  by  multivariate  statistical 
techniques.  Primarily  using  the  latter,  Leeds  found  that  sites  appeared  to 
cluster  at  a  variety  of  scales  that  were  progressively  finer  proportional 
divisions  of  the  45-mlle  river  length.  Only  at  divisions  less  than  about  6 
mile  groups  did  the  tendency  toward  clustering  become  less  apparent. 

At  this  point  we  Intend  to  concentrate  on  community  siting  rather  than 
Individual  household  sites,  as  Leeds'  study  suggests  that  further 
Investigation  of  the  latter  would  be  futile  If  only  the  project's  data  were 
used.  We  do  not  suggest  that  we  can  detect  actual  prehistoric  communities. 
Instead,  we  identify  site  clusters  as  analytic  surrogates  for  communities, 
that  Is  groups  of  households.  We  then  examine  spatial  and  geographic 
relationships  among  clusters.  In  this  way  we  hope  to  detect  temporal  changes 
in  culturally  patterned  siting  strategy,  hoping  that  the  larger  scale  will 
screen  out  Idiosyncratic  behaviors  of  households  noted  by  Leeds.  The 
environmental  Influences  cannot  be  established  conclusively  by  this  study,  but 
we  compare  site  clustering  to  faunal  distributions  and  other  data  to  suggest 
reasonable  explanations  that  may  be  tested  by  future  Investigations. 

Other  studies  (Salo,  Chapter  6;  Miss,  Chapter  9)  suggest  that  there  have 
been  changes  In  adaptive  systems  In  the  project  area  through  time.  Older 
occupations  may  have  been  associated  with  adaptive  systems  closer  to  the 
foraging  than  the  collecting  end  of  the  continuum.  The  differences  among  them 
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may  be  Important  to  study  of  cultural  evolution,  but  may  reflect  tactical 
rather  than  strategic  aspects  of  plans  for  living.  We  expect  that  changes  In 
site  distribution  at  the  project  are  most  likely  to  show  shifts  In  subsistence 
tactics  In  response  to  the  kinds  of  environmental  and  cultural  changes  that  we 
know  have  occurred  In  the  study  area. 

This  study  Is  confined  to  prehistoric  habitation  sites.  Leed's  study  of 
nonhabitation  site  siting  cannot  be  Improved  upon  as  none  of  the  sites  have 
since  been  dated  save  burial  sites.  There  are  too  few  burial  sites  In  the 
project  to  support  sophisticated  locational  studies.  Further,  we  are  most 
Interested  In  prehistoric  subsistence  economy  and  beyond  the  direct  evidence 
of  Individual  health,  populations  and  special  technology  that  burials 
themselves  provide,  their  locations  within  the  floodplain  zone  are  not  likely 
to  be  Illuminating.  They  can,  however,  suggest  community  loci. 

EXPECTATIONS 

To  facilitate  Investigation  of  the  relative  location  of  each  phase 
along  the  foraglng/col lecting  continuum,  we  constructed  a  model  for  the 
expected  distributional  characteristics  of  site  types  within  foraging  and 
collecting  systems  (Table  8-1).  We  have  defined  four  variables  to  use  in 
examining  these  characteristics  In  site  distributions  (Table  8-2);  1)  the 

geographic  concentration  of  site  clusters;  2)  characteristic  cluster 
dispersion;  3)  site  density  within  clusters  both  total  and  for  each  kind  of 
site;  and  4)  site  type  diversity  of  clusters.  Site  clusters,  for  the  purpose 
of  this  discussion,  are  defined  simply  as  modes  in  the  distribution  of  any 
kind  of  site  or  combination  of  sites  within  the  census  zone.  They  may  be 
observed  at  any  geographic  or  temporal  scale. 

The  first  variable,  "geographic  concentration  of  site  clusters"  Is 
Intended  to  measure  the  locus  and  extent  of  a  community.  The  modes  In  site 
type  frequency  by  census  unit  Identify  the  loci.  We  make  several  assumptions 
in  using  this  technique  for  disclosing  community  locations. 

1)  "Community"  Is  an  archaeological ly  Identifiable  unit  of  social 
organization.  For  the  purpose  of  this  study,  "community"  Is  defined 
as  a  group  of  households  In  a  geographically  delimited  area.  We 
assume  that  the  households  of  a  given  community  tend  to  Interact  with 
each  other  to  a  greater  extent  than  they  do  with  households  of  other 
communities.  Within  the  community  we  assume  that  households  vie  for 
whatever  sites  are  believed  to  be  most  desirable,  and  that  the  most 
desirable  locations  would  show  up  archaeological ly  as  the  most 
frequently  used  areas. 

2)  Low  frequency  of  land  use  Is  shown  by  relatively  low  frequency  of 
archaeological  sites  In  a  census  tract. 

3)  We  assume  that  we  are  Investigating  some  kind  of  central  based 
collecting  subsistence  system  (Leeds,  Chapter  7). 
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4)  For  a  central  based  collecting  subsistence  system,  the  key  element 
In  disclosing  community  locus  Is  the  central  base  site.  For  this 
study  we  assume  that  the  central  base  site  Is  a  Type  1.  Other  kinds 
of  sites  occur  In  the  community  and  must  not  be  Ignored  In  defining 
community  locus,  but  the  central  base  sites  are  the  primary  evidence. 

As  we  have  drawn  our  data  from  both  testing  and  salvage  level 
information  we  also  assume  that  sampling  error  has  not  grossly 
distorted  the  identification  of  site  types  based  on  feature 
inventories. 

5)  The  loci  of  modes  in  the  frequency  of  different  kinds  of  sites  in 
the  total  census  area  are  sufficient  to  indicate  the  geographic 
concentration  of  a  site  cluster.  6)  Greatest  weight  is  given  the  mode 
in  Type  1  site  distribution  when  determining  a  cluster's  geographic 
concentration.  7)  The  size  of  the  cluster  Is  the  total  area  covered 
by  each  mode,  weighing  the  combined  effects  of  modes  in  all  site 
types. 

The  second  variable,  "characteristic  cluster  dispersion,"  is  intended  to 
measure  the  geographic  distance  among  communities.  The  mean  geographic 
distance  of  modes  of  site  type  defines  this  variable.  In  addition  to  basic 
assumptions  of  the  first  variable,  key  assumptions  here  are: 

1)  A  census  area  must  be  chosen  with  multimodal  characteristics  In 
multiple  site  types. 

2)  "Mode  distance"  is  determined  by  measurement  from  peak  to  peak 
expressed  In  Integral  census  Increments  as  the  closest  Interval 
downstream  from  the  peak. 

3)  The  key  mode  among  all  site  types  generally  Is  that  for  site  type 
1,  but  characteristic  cluster  dispersion  should  be  determined  on 
average  values  for  intermode  distance  of  all  site  types. 

4)  The  census  area  Is  not  widely  disparate  ecologically,  but  may  have 
Internal  differences  that  reflect  geographically  different 
combinations  of  microenvironments. 

This  variable  also  conveys  Information  about  the  characteristic  size  of 
communities  and  their  territory,  and  helps  describe  the  adaptive  success  of  a 
group  of  culturally  related  communities. 

The  third  variable,  "cluster  site  density"  Is  designed  to  measure  the 
Intensity  of  use  of  local  resources  by  a  community.  The  mean  of  the  sums  of 
each  site  type  In  each  spatlotemporal  unit  for  each  cluster  yield  the 
characteristic  for  each  cluster.  A  phase's  local  characteristic  cluster  site 
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density  Is  the  mean  value  of  all  cluster  site  density  values.  Key  assumptions 
not  covered  by  previous  discussions  are: 

1)  How  Intensely  an  area  was  used  Is  actually  reflected  by  the  number 
of  sites  (or  different  occupations)  In  the  area. 

2)  Sedimentation  rates  are  adequate  to  preserve  evidence  of  enough 
separate  occupations  that  the  first  assumption  Is  reasonable. 

3)  Eroslonal  episodes  have  not  destroyed  occupation  evidence 
selectively. 

4)  The  statistic  Is  adequate  for  the  rough  measure  of  density. 

5)  As  the  study  area  Is  a  narrow  floodplain,  the  use  of  linear 
measurement  Is  an  adequate  surrogate  for  a  two-dimensional  approach. 

The  fourth  variable,  "cluster  diversity".  Is  designed  to  measure  the 
complexity  and  degree  of  organization  of  a  local  community.  The  diversity  of 
each  cluster  Is  shown  by  the  ratio  of  site  types  In  each  mode.  A  phases's 
characteristic  cluster  diversity  Is  the  mean  of  al  I  modes'  diversity 
measurements.  The  key  assumptions  of  this  analysis  are,* 

1)  Progressively  larger  numbers  of  different  kinds  of  sites  reflect 
progressively  more  complex  economic  organization. 

2)  The  site  feature  type  classification  used  In  this  study  is 
adequate  to  show  rough  trends  of  social  evolution. 


METHGOS 


Our  study  of  site  distribution  uses  sites/component  frequencies  summed 
by  5-mlle  reaches  In  recognition  that  this  Interval  Is  approximately  the  order 
of  scale  at  which  the  tendency  toward  normal  distribution  becomes  more  uniform 
(Leeds,  Chapter  7;Flgure  7-5).  We  use  a  50  mile  total  reach,  from  Columbia 
River  Mile  (RM)  545  to  RM  595.  River  miles  are  Indicated  on  15  minute  USGS 
maps.  (The  reader  should  be  aware  that  RM  designations  change  through  time  as 
the  position  of  the  river  mouth  changes  and  as  Its  course  alters).  Site  data 
are  summed  within  reaches  designated  by  perpendiculars  to  the  river  flow  axis 
drawn  through  the  appropriate  RM  markers  on  the  maps.  All  sites  are  confined 
to  the  floodplain,  Blophyslographic  Zone  I  of  Leeds  et  al.  (Chapter  1). 

Site/component  data  for  habitation  sites  can  be  found  In  Appendix  D, 
Tables  0-1  and  0-2.  We  have  assembled  data  at  the  finest  chronological 
level  available  for  each  site.  Sites  known  from  photo  Inventory  or 
reconnaissance  have  but  one  component:  prehistoric.  Sites  which  have  been 
tested  only  have,  as  a  rule,  two  components;  more  extensively  excavated  sites 
have  3  or  more  components. 
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S I tes/components  also  are  classified  according  to  the  kinds  of  features 
present  at  each,  as  surrogate  mezeures  for  different  kinds  of  sites  that  might 
be  expected  in  collecting  or  foraging  systems  (Binford  1980).  For  untested 
habitation  sites,  the  only  distinction  that  can  be  made  is  the  presence  of 
housepits.  Thus  sites  known  from  reconnaissance  or  aerial  photographic 
Inventory  are  split  Into  the  categories  "housepit"  and  "open  camp"  (Table  8- 
3).  lested  and  salvaged  sites  were  divided  Into  three  classes  (Salo,  Chapter 
6):  Type  1  sites  with  house  floors  or  housepits  and  at  least  one  other  kind 
of  structured  feature;  Type  2  sites  with  a  discrete  living  floor  and  one 
feature  or  midden  and  one  other  feature,  and  Type  3  sites  with  one  or  no 
features.  Respectively,  these  types  are  surrogates  for  central  bases,  field 
camps,  and  locatlons/caches/statlons. 

All  components  were  displayed  by  5  mile  reach  by  riverbank  (Table  8-4). 
The  river  Itself  appeared  to  Leeds  to  be  a  significant  siting  factor,  possibly 
as  a  barrier  to  day-to-day  communication  and  thus  It  was  Included  In  the 
current  Investigation.  The  distribution  of  Leeds'  environmental  zones  within 
15  km  of  the  project  was  summarized  in  schematic,  not-to-scale  form  (Figure  8- 
1).  Some  modifications  of  the  blophysiographic  zones  were  made  to  better 
indicate  environmental  diversity.  We  split  the  pothole  lakes  upland  from  Zone 
MIL  and  MIR.  We  also  split  upland  grassy  valleys  (elk  and  antelope 
habitats)  from  Zone  MR.  Forested  parts  of  Zone  MIR  (from  US6S  15  minute 
maps)  also  were  lumped  with  Zone  IV.  As  Zone  I  Is  uniformly  distributed  In 
the  study  area,  we  did  not  Include  It  In  the  map.  We  added  perennial  streams 
and  rap  Ids,  however. 

The  frequency  of  all  prehistoric  sites,  regardless  of  age,  by  5  mile 
reach  is  shown  In  Figure  8-1.  Sites  were  counted  separately  on  each  bank. 

The  breakdown  of  total  sites  Into  open  camp  and  housepit  sites  also  Is  shown, 
disclosing  occurrences  of  both  types  on  both  sides  of  the  river.  In  this 
exercise,  components  that  had  been  more  finely  typed  were  grouped  Into 
houseplt/open  camp  categories. 

Chronologically  classified  and  feature-typrd  components  then  were 
displayed  In  similar  fashion  but  not  compared  with  the  environmental  feature 
distribution  (Figure  8-2).  The  chronological  divisions  are  the  project's 
three  phases,  each  roughly  2,000  years  In  length.  Finer  subdivisions, 
although  feasible,  would  have  been  unlikely  to  result  in  clear  patterns  due 
to  small  sample  size,  especially  In  the  earlier  period. 

RESULTS  AND  DISCUSSION 

With  the  exception  of  winter  villages  added  by  aerial  photogrammetry,  the 
linear  distribution  along  the  river  of  housepit  and  open  camp  sites  over  the 
6,000  year  span  of  the  prehistoric  record  at  the  project  Is  virtually 
Identical  In  the  1981  (Figure  7-4)  and  present  study  (Figure  8-1).  If  numbers 
of  sites/occupations  are  any  Indication,  overall  use  of  the  south  bank  of  the 
river  was  less  Intense  for  each  kind  of  site.  The  reaches  above  RM  565 
received  greatest  use;  major  site  clusters  occur  In  the  RM  565-570,  575-580, 
and  585-590  reaches,  although  intervening  reaches  also  have  occupation. 
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Table  6-3.  Habitation  site  Inventory  (based  on  surface  evidence 
only)  by  reach. 


Foot  Survey^ 


Aarlal  Photoa^ 


1  Opsn  CMp 

Houaapit 

Opan  Caap 

Houaapit 

Op«n  Cnp  1 

Raach  I  Rivar 


646-550  -  2 

550-565  -  2 

565-660  -  18 

560-585 

5  685-570  3 

6  570-575 

575-580  15 

580-586 
586-590 
590-596 
546-595 


’.  Invantory  froa  Hunaall  and  Salo  1977  as  nodifiad  by  Jaraann  at  aL  1S78t 
Laads  at  aU  1980  and  Laeds  at  al.  1981  t  Chattara  1994  a  and  bt  atd  Haas  1982. 


X  of  Total 


10 

38 

22 

12 

23 

7 

!7 

232 

im 

Froa  Appandix  0.  Tabla  0-1. 
Froa  Appandix  E.  Table  E-1. 


Table  8-4.  Habitation  site  Inventory  (based  on  surface 
evidence  only)  by  reach  and  river  bank. 


Ra-; 

Rlvar 

Mile 

North  Bank 
(Okanogan  Co.) 

South  Bank 

I Douglas  Co.) 

Ratio  Within  Raach 

North 

South 

1 

546-550 

2 

2 

4 

50 

50 

2 

550-555 

6 

4 

10 

60 

40 

3 

555-560 

26 

15 

41 

63 

37 

4 

560-565 

6 

10 

16 

38 

62 

5 

565-570 

36 

14 

52 

73 

27 

6 

570-575 

27 

14 

41 

'■8 

34 

7 

575-580 

54 

18 

72 

75 

25 

8 

580-565 

34 

6 

40 

85 

15 

9 

ses-680 

SO 

33 

83 

60 

40 

10 

580-595 

17 

10 

27 

63 

27 

All 

546-665 

260 

126 

388 

67 

33 

.*^*1 


When  finer  time  Intervals  are  considered  (Figure  8-2),  some  Interesting 
changes  In  pattern  of  distributions  are  evident  on  visual  Inspection.  The 
patterns  perceived  for  each  phase  are  discussed  below,  followed  by  a  separate 
consideration  of  data  biases  and  their  effects  on  perceived  patterns. 

The  following  results  are  evident  (see  Table  8-5  for  numeric  data  and 
Table  8-6  for  a  statistical  summary).  The  Kartar  Phase  shows  only  two  site 
clusters  In  the  study  area.  Type  1  (housepit)  sites  are  spaced  at  15  mile 
Intervals.  Cluster  size  Is  about  20  miles.  Site  density  In  each  cluster 
averages  0.88  site  per  river  mile.  Type  l  sites  comprise  16$  of  the  average 
cluster.  Type  2  (field  camp)  sites  10$,  and  Type  3  (locations/stations)  74$. 


Table  8-5.  Dated  and  typed  sites  by  phase  and  reach. 


The  Hudnut  Phase  shows  four  site  clusters.  Housepit  site  cluster  spacing 
Is  10  miles.  Cluster  size  is  10  miles.  Site  density  In  each  cluster  averages 
1.3  per  river  mile.  Housepit  sites  comprise  38$  of  the  average  cluster,  field 
camps  23$,  and  locations/stations  38$.  This  phase  also  shows  a  use  of  the 
south  side  of  the  river  for  housepit  sites. 

The  Coyote  Creek  Phase  shows  four  site  clusters.  Housepit  site  cluster 
spacing  Is  12.5  miles,  but  this  figure  probably  Is  closer  to  10  due  to 
sampling  biases.  Cluster  sl<.e  Is  10  miles.  Site  density  In  each  cluster 
averages  1.55  per  river  mile.  Housepit  sites  comprise  33$  of  the  average 
cluster,  field  camps  30$,  and  locations/stations  36$. 

Before  Interpreting  the  results  from  the  standpoint  of  cultural 
evolution,  some  discussion  of  data  biases  Is  warranted.  In  general,  the  best 
use  that  can  be  made  of  the  data  In  Table  8-6  Is  rough  Illustrations  of 
trends. 
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Table  8-6.  Locational  statistics  by  phase. 


Varlabla 

■tartar  Riaaa  1 

Hudnut  niaaa 

Qpyata  Craal(  Phaaa 

VaHahlaa  fey  Mfesa 

Ndda  for  SiU  Typa 

1 

570,  686 

686.  576,  686 

886,  580  ,  580 

e 

666 

678,  586 

656  ,  586  ,  575  ,  686 

3 

666,  576,  686 

566,  585,  676,  586 

666  ,  585,  676,  686 

Cluatar  Olaparalon 

All 

1/20  allaa 

1/10  allaa 

1/10  allaa 

1 

1/16  allaa 

1/10  allaa 

1/12.5  allaa 

2 

- 

1/10  allaa 

1/10  allaa 

3 

1/16  allaa 

1/10  allaa 

1/10  allaa 

Cluatar  81  ta  Danalty 

All 

0.88 

1.30 

1.56 

1 

0.12 

0.60 

0.36 

2 

0.15 

0.30 

0.68 

3  , 

0.68 

0.28 

0.86 

Cluatar  Olvaralty 

1 

16 

38 

33 

2 

10 

23 

so 

3 

74 

38 

38 

Vaiiafelaa  fey  ClMtar 

Laeatlon  of  alta  clustara 
(axtant  of  aoda) 

666-  676- 

675  686 

666- 

566 

886-  676- 

876  588 

586- 

585 

656- 

686 

-  866-  676-  686- 

675  886  586 

Idantlflar 

itA  le 

HA 

IB  HC 

HO 

CA 

a  CC  CO 

Cluatar  81  ta  Oanalty 

All 

0.76  1.0 

0.4 

0.6  2.4 

1.8 

0.4 

1.1  2.1  2.8 

1 

0.1  0.2 

- 

0.1  1.4 

0.5 

- 

0.2  1.1  0.1 

2 

0.2 

0.2 

0.2  0.4 

D.4 

0.2 

0.5  0.4  1.2 

3 

0.6  0.6 

0.2 

0.2  0.6 

0.1 

0.2 

0.4  0.7  1.3 

Cluatar  Olvaralty 
(3  of  Each  81ta  Typa] 

1 

12  20 

- 

20  58 

28 

- 

18  48  4 

2 

18 

50 

40  17 

21 

60 

45  18  46 

3 

69  80 

50 

40  25 

53 

60 

36  33  SO 

Nods  boundarlit  tr*  by  5-aU«  unit,  duturalnad  by  changu  In  aloptb  Mod*  paak*  daaignatad  by  cloaaat 
daanstraaa  rlvar  alia. 


Testing  at  the  project  has  been  Intense  (Table  8-7).  The  percentage  of 
habitation  sites  tested  In  each  five  mile  reach  ranges  from  22  to  66  percent. 
Between  RM  555  and  RM  570,  testing  averaged  about  30  percent  In  each  five-mlle 
reach,  and  between  RM  570  and  590,  testing  averaged  about  eOjt.  Relatively  few 
sites  have  been  tested  In  RM  590-595  as  this  reach  lies  outside  the  Chief 
Joseph  Dam  project. 

The  lower  half  of  the  study  area  Is  the  most  deeply  Inundated,  so  our 
measure  of  Intensity  of  use  Is  less  likely  to  reflect  actual  prehistoric  use 
of  that  area  In  comparison  to  the  upper  half.  However,  the  lowest  15  miles 
seem  never  to  have  been  used  much.  The  foregoing  two  biases  do  not  seem  to 
affect  one  of  the  most  informative  statistics,  the  spacing  of  site  clusters. 

Another  universal  sampling  bias  affects  the  utility  of  the  numeric  data. 
Beyond  unity,  the  number  of  occupations  at  a  site  is  directly  proportional  to 
the  testing  or  salvage  Intensity  (Table  8-8).  Consequently  the  cluster  site 
density  and  cluster  diversity  statistics  are  less  reliable.  Finally,  data  In 
the  RM  585-595  reach  are  biased  for  the  Coyote  Creek  Phase  by  destruction  of 
housepit  village  sites  before  they  could  be  sampled  and  by  the  component 
definitions  at  45-0K-197  (Chatters  1984a)  which  are  much  finer  than  the 
analytic  zone  divisions  made  for  the  project  sites.  The  cluster  site  density 
and  diversity  statistics  for  this  reach  are  of  no  use  for  systematic 
comparisons  with  other  reaches. 

Cluster  dating  strongly  suggests  cluster  contemporaneity  (Tables  8-9  and 
8-10).  The  greatest  weaknesses  In  radiocarbon  control  also  covary  with 
overall  availability  of  sites  for  sampling,  so  in  retrospect  there  Is  little 
that  could  be  done  to  correct  for  these  weaknesses.  Type  1  and  2  sites  are 
the  most  thoroughly  dated;  Type  3  sites  the  least.  As  cluster  definition 
depends  most  heavily  on  Type  1  and  2  locations,  this  deficiency  is  least 
worrisome. 

INTERPRETATION 

Considering  all  community  location  data,  the  major  change  is  between  the 
Kartar  and  the  succeeding  Hudnnt  and  Coyote  Creek  Phases.  The  Kartar 
community  territories  are  t»  ce  as  large  as,  and  site  densities  In  them  are 
half  those  of  their  successors.  The  Kartar  Type  1  sites  occur  only  In 
locations  that  we  Infer  are  the  very  best  winter  range  for  browsing  and 
grazing  ungulates  (see  Figures  8-1  and  8-2),  In  contrast  with  the  later  phases 
which  seem  to  have  other  geographic  foci.  The  occupations  appear  to  focus  In 
the  Hopkins  Canyon  and  Belvedere  vicinities.  The  Kartar  Phase  clusters  have 
the  least  even  proportions  of  site  types;  the  phase  has  a  very  high  proportion 
of  Type  3  sites,  presumably  locations/stations  (Figure  8-4).  It  also  Is  the 
only  phase  without  Type  2  (field  camp)  sites  on  the  south  bank  of  the  river. 

With  regard  to  Inferences  about  adaptive  systems,  the  above  observed 
results.  In  contrast  with  model  expectations  (Table  8-1),  show  clear  evidence 
of  change  from  Kartar  to  the  later  phases.  The  loca+lons  of  Type  l  sites  and 
the  scarcity  of  Type  2  sites  suggest  that  Kartar  base  and  field  camps  were 
more  nearly  equivalent  than  such  sites  were  for  later  peoples.  The  ability  to 


Figure  8-3.  Relative  frequency  of  site  types  by  river  mile  by  phase 
(shows  what  J  of  a  given  site  type  occurs  In  each  reach). 
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Table  8-7.  Distribution  of  testing  by  reach 


Raach 

Rivar 

mia 

Nuabar  Taatad^ 

X  of  Sitaa 

In  Raach  Taatad 

Houaapi  t 

Opan  Chip 

AU 

Houaapi t 

Opan  Cmp 

AU 

1 

548-550 

- 

- 

- 

- 

- 

- 

2 

550-555 

- 

- 

- 

- 

- 

- 

3 

555-580 

- 

9 

9 

- 

33 

32 

4 

580-586 

- 

3 

3 

- 

38 

33 

5 

565-570 

2 

a 

10 

26 

30 

26 

8 

670-575 

2 

8 

10 

28 

67 

53 

7 

575-580 

11 

12 

23 

88 

63 

66 

8 

580-586 

a 

9 

17 

66 

50 

57 

9 

565-580 

5 

18 

23 

66 

60 

58 

10 

580-596 

2 

3 

5 

18 

25 

22 

AU 

546-685 

30 

70 

100 

\  Fro*  Jaraann  at  al.  1978;  Lyaan  1876;  Oaborna  at  al.  1868t  Chattara 
1984  a  and  b|  Bryant  18781  Haaa  1982t  1983. 


Table  8-8.  Relationship  of  testing/salvage  Intensity  to  number  of 
occupations. 


Raach 

Rivar 

Wla 

Invantory 

Sitaa 

Nuabar  of 
Occupational 

Ratio  of 
Occupation a 
to  Sitaa 

Parcantaga 
of  Invantory 
Taatad 

Parcantaga 
of  Invantory 
Salvagod^ 

1 

545-550 

4 

4 

1.0 

- 

- 

2 

550-656 

10 

10 

1.0 

- 

- 

3 

555-560 

28 

41 

1.6 

32 

7 

4 

560-665 

9 

16 

1.8 

33 

22 

5 

565-570 

35 

52 

1.5 

26 

8 

6 

570-676 

19 

41 

2.2 

63 

5 

7 

576-580 

35 

72 

2.0 

66 

14 

8 

580-585 

30 

40 

1.3 

67 

7 

8 

585-580 

38 

83 

2.1 

58 

ID 

10 

580-586 

23 

27 

1.2 

22 

- 

AU 

545-595 

232 

386 

1.7 

43 

a 

Untaatad/aalvaga  altaa  talllad  aa  1;  actual  count  for  taatad/aalvagad  a1ta% 
Sourcaa:  Jaraann  at  aU  1878;  Lyaan  1976;  Oaborna  at  aU  1858;  Chattara  1984  a 
and  b;  Bryant  1878;  Maaa  1988,  1983. 

Sourcaa  Chattara  1884a;  Caapball  1984;  Jaahnig  1983;  1984a  and  b;  Lohaa 
1984a-f;  Hlaa  1984a-d. 


Table  8-9.  Cluster  radiocarbon  dating  control. 


Nudbar  of 

Clustar 

Site  Type 

Total 

Radiocarbon 

Parcantago 

COaiNnta 

Oatoa 

Oatad  AaaaablagaB 

KA 

1 

2 

1 

SO 

2 

3 

1 

33 

3 

11 

2 

IB 

KB 

1 

3 

3 

100 

2 

0 

0 

- 

1  data  froB  alxad 

3 

12 

2 

17 

aaaaBblaga 

HA 

1 

0 

0 

2 

2 

2 

100 

1  data  froB  Bixad 
aaaaabl age 

3 

2 

2 

100 

le 

1 

1 

1 

100 

2 

2 

1 

so 

3 

2 

2 

100 

HC 

1 

14 

7 

60 

2 

4 

1 

25 

3 

6 

1 

17 

HD 

1 

S 

S 

100 

2 

4 

1 

2S 

3 

10 

3 

33 

CA 

1 

0 

0 

2 

2 

2 

100 

3 

2 

1 

so 

09 

1 

2 

2 

100 

2 

S 

3 

60 

3 

4 

0 

- 

CC 

1 

10 

9 

90 

2 

4 

3 

75 

3 

7 

2 

29 

CO 

1 

1 

0 

— 

2 

12 

9 

75 

3 

13 

9 

89 

Table  8-10.  Radiocarbon  date  ranges  associated  with  clusters. 


Phaaa  Cluater 

Data  Ranga^ 

by  Site  Type 

All 

1 

2 

3 

Coyote  Creek  A 

100-1300 

No  dataa 

100-800 

850-1300 

B 

500-1400 

700-1400 

700-800 

500-800 

C 

100-1600 

100-1600 

200-900 

200-1500 

0 

200-1900 

No  dataa 

800-1700 

200-1900 

Hudnut  A 

2900-3800 

No  dataa 

3000-3400 

2900-3B00 

B 

2800-3900 

2900 

2800-3900 

2800-3500 

C 

2100-4000 

2100-3900 

3900-4000 

3100 

0 

2000-4000 

2303-3600 

2500 

2000-4000 

Kartar  A 

4200-5600 

4200-5400 

ca.  5000 

5600 

B 

4400-5500 

4500-5500 

No  dataa 

4400-5500 

1.  BsBad  on  available  radiocarbon  dataa  (dandrocorracted  after  Daaon  at  al. 
1974]  rounded  to  the  naaraat  100. 
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store  overwintering  foods  during  the  Kartar  Phase  probably  was  limited  In 
comparison  to  later  periods.  The  high  proportion  of  Type  3  sites  suggests  a 
greater  reliance  on  foraging  during  the  Kartar  Phase,  unless  we  misread  the 
signature  of  a  field  camp  for  this  phase. 

The  Hudnut  phase  represents  a  local  population  roughly  double  that  of  the 
Kartar  Phase.  The  occupations  focus  on  the  Hudnut  Canyon  and  Belvedere  areas. 
Housepit  sites  are  dispersed  widely  over  the  study  area,  in  the  most  even 
dispersion  of  all  phases,  suggesting  that  they  served  as  a  locus  for 
activities  that  could  be  expected  at  both  field  and  base  camps.  The  winter 
range  for  ungulates  along  the  river  probably  Increased  during  a  late  mld- 
Holocene  mo I ster/coo I er  episode  allowing  more  frequent  wintering  on  the  south 
side  of  the  river.  The  more  even  proportions  of  site  types  per  cluster 
suggests  a  somewhat  more  logistical  economic  system  than  that  of  the  Kartar 
Phase,  but  not  like  that  of  the  Coyote  Creek  Phase. 

The  Coyote  Creek  Phase  represents  a  population  slightly  larger  than  that 
of  the  preceding  Hudnut  Phase.  Housepit  site  dispersion  Is  comparatively 
restricted,  and  limited  to  the  north  bank.  They  appear  to  focus  on  the  area 
near  the  Nespelem  River,  an  area  ethnographical  ly  known  for  weir  and  trap 
salmon  fishing.  It  Is  Interesting  to  note  that  only  for  this  phase  do  the 
locational  data  suggest  a  siting  bias  toward  such  areas.  The  sampling  bias 
problem  Induced  by  the  reservoir  may  be  a  particular  problem  to  credibility  of 
this  observation,  however,  as  the  Coyote  Creek  occupations  tend  to  occur  on 
the  lowest  terraces,  which  were  the  first  to  be  Inundated  when  the  reservoir 
was  Impounded.  Aerial  photogrammetry  has  shown  a  series  of  housepit  sites  on 
lower  terraces  in  the  lower  reaches  of  the  reservoir  near  Parsons  Rapids  that 
may  have  been  a  Coyote  Creek  Phase  cluster  (Appendix  E).  However,  the 
Parson's  Rapids  vicinity  has  several  good  locations  for  weir  and  trap  fishing, 
and  If  there  were  a  (Coyote  Creek  cluster,  the  principal  observation  that 
Coyote  Creek  Phase  economy  focused  on  salmon  fishing  would  receive  added 
support.  If  ethnographic  sources  are  reliable,  there  probably  was  also  a 
major  Coyote  Creek-aged  community  In  the  Belvedere  vicinity,  but  the 
archaeological  data  to  confirm  this  are  unlikely  to  be  recovered  as  they  are 
either  destroyed  by  residence  and  highway  construction  or  covered  by  tons  of 
excavation  spoils  from  the  third  powerhouse  at  Grand  Coulee  Dam.  The  Coyote 
Creek  Phase  shows  the  highest  per  cluster  site  density  and  the  most  even 
spread  of  site  types.  It  appears  to  represent  a  strongly  logistical  economic 
system. 

The  locational  dimension  of  phase  characteristics  suggests  that  the 
settlement/subsistence  system  of  the  Kartar  Phase  was  the  least  logistical  ly 
organized  and  that  of  the  Coyote  Creek  Phase  the  most.  However,  other 
dimensions  of  the  archaeological  record  should  also  be  considered  In 
Interpreting  the  economic  organization  of  each  phase.  In  particular,  the 
question  of  what  comprises  a  base,  field  and  locational  site  at  any  given  time 
is  Important,  as  these  site  types  need  not  be  denoted  by  the  same  criteria  In 
each  phase. 
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9.  SITE  FREQUENCY,  INTENSITY  OF  USE,  MO  DIFFERENTIATION  THROUGH  TIME 


by  Christian  J.  Hiss 


Our  study  of  the  past,  whether  emphasizing  history  or  process,  requires 
chronologicai  ordering  of  data.  By  this  means  we  can  recognize  change  when  it 
occurs  and  begin  to  seek  explanation.  Several  systems  of  period  and  phase 
designation  have  appeared  over  the  years  In  publications  and  papers  produced 
by  CJDARP  (e.g.  Jermann  et  al.  1978;  Lohse  1983;  Jaehnig  1983;  Leeds  et  al. 
1981).  All  are  based  on  radiocarbon  dates  and/or  stylistic  analogy  to  other 
regional  chronologies.  However,  none  of  these  temporal  orderings  was  able  to 
take  Into  account  all  of  the  tIme-stratIgraphIc  units,  or  analytic  zones,  from 
excavated  sites  because  these  were  In  the  process  of  definition  as  each  site 
was  analyzed. 

This  paper  presents  an  Independent  ordering  of  the  zones  based  primarily 
on  radiocarbon  dates,  whether  of  the  zones  themselves  or  of  adjacent, 
bracketing  zones.  We  have  attempted  to  minimize  our  dependence  on  stylistic 
analogy  to  other  chronologies  of  the  Plateau  to  avoid  tautological  reasoning 
In  examination  of  other  data.  Unfortunately,  as  will  be  seen  In  the  following 
discussion,  we  cannot  entirely  escape  stylistic  analogy  particularly  when 
dealing  with  the  oldest  Identified  components  from  the  Project.  We  consider 
site  frequencies  by  both  500  and  1000-year  ,;erlods,  demonstrating  the 
arbitrary  effects  of  periodization.  We  also  present  volumetric  data  on  major 
debris  categories  In  relation  to  time  and  site  types  based  on  features  and 
consider  the  Implications  of  these  data  for  reconstructing  settlement 
patterns. 

SITE  FREQUENCY  THROUGH  THE 

Thirty-four  sites  originally  were  recommended  for  excavation  by  the 
Project.  Site  condition  and  probability  of  destruction  were  Important 
factors;  however,  within  these  constraints  an  additional  effort  was  made  to 
achieve  representation  of  temporal,  functional,  geographical,  and 
topographical  variability  (Jermann  et  al.  1978:102-109).  Based  on  survey  and 
testing  results,  the  selected  sites  were  thought  to  contain  67  components 
representative  of  associations  of  these  variables.  Eventually  18  of  the  sites 
were  excavated  and  84  components  defined. 

Figure  9-1  shows  the  temporal  spans  represented  by  the  components  or 
analytic  zones.  The  spans  are  based  on  radiocarbon  dates  and  single  standard 
deviations  (solid  lines)  and  our  "best  guess"  or  relative  methods  of  dating 


(broken  Ifnes).  The  ages  of  seven  of  the  36  radiocarbon  dated  components 
(19^$)  are  based  on  single  dates.  The  remaining  zones  have  from  2  to  22 
radiocarbon  dates  (Appendix  0,  Table  D-4). 

Figure  9-2  presents  the  number  of  components  by  500-year  span.  Only 
components  which  were  relatively  securely  dated  and  whose  ages  fell  within  a 
500-year  span  were  Included.  Thus,  zones  with  single  dates  with  excessively 
large  standard  deviations,  I.e.  greater  than  500  years,  were  not  Included. 
Zones  with  mixed  cultural  deposits  of  disparate  age  also  were  not  Included. 

Of  immediate  Interest  Is  the  bimodality  of  the  distribution,  marked  by 
the  low  frequency  of  zones  from  1500  to  2000  B.P.  and  the  absence  of  dates 
from  4000  to  4500  Bi*.  To  Increase  the  sample  size  to  determine  If  these  gaps 
are  an  artifact  of  the  sample,  we  added  23  radiocarbon  dated  components 
defined  by  the  Chief  Joseph  Dam  Cultural  Resources  Project  testing  program 
(Jermann  et  al.  l978:Table  11)  and  recent  excavations  by  Central  Washington 
University  In  the  River  Mile  (RM)  590  area  (Chatters  1984b:Table  10).  As 
Figure  9-3  shows,  the  additional  data  made  the  bimodal  distribution  even  more 
pronounced;  only  two  components  have  dates  falling  within  the  more  recent  span 
and  no  new  components  are  added  to  the  older.  The  components  from  additional 
excavations  at  45-OK-196  and  45-0K-197  (Chatters  1984a)  were  not  Included. 

The  components  defined  at  45-0K-196  are  not  dated  finely  enough  to  assign  to 
50-year  periods.  The  components  at  45-0K-197  are  so  finely  divided  they  are 
noncomparable  to  other  components:  nineteen  components  span  the  period  from 
200  B.P.  to  1950  B.P.  The  distribution  of  the  components  as  defined  would 
simply  reinforce  the  pattern  already  apparent  In  Figure  9-3:  1  component  Is 

from  the  Interval  200-500  B,P.,  6  from  500-1000  B.P.,  9  from  1000-1500  B.P. 
and  3  from  1500-2000  B.P. 

As  can  be  seen  in  Figure  9-1  several  components  are  estimated  to  span  the 
earlier  period  from  4000  to  4500  BJ*.  and  radiocarbon  dates  are  not  completely 
absent.  Five  dates  from  45-OK-l 1  and  one  from  45-0K-250  fall  within  the 
period.  The  frequencies  In  the  preceding  periods  are  somewhat  misleading 
since  they  represent  components  that  are  most  tenuously  dated.  Only  3  of  the 
9  components  counted  prior  to  4500  B.P.  are  radiocarbon  dated.  There  Is  a 
fourth  component  (which  was  not  counted)  from  45-D0-204  with  two  dates  which 
straddles  the  arbitrary  4500  B.P.  boundary.  Only  one  of  the  components 
Included  in  the  period  prior  to  5000  B.P.  was  radiocarbon  dated  (45-0K-310). 
Five  radiocarbon  dates  from  45-OK-il  and  one  from  45-00-211  range  from 
50851151  to  54971142  B.P. 

Whether  the  frequency  of  sites  by  500-year  periods  reflects  demographic 
variation  or  sampling  bias  Is  open  to  question.  The  project  sample  was 
restricted  by  the  guide-taking  lines  to  areas  Immediately  adjacent  to  the 
river.  (Geologic  analyses  In  the  area  and  radiocarbon  dates  from  excavation 
suggest  most  of  the  terraces  tested  by  the  project  postdate  5000  B.P.  Thus, 
low  frequencies  of  sites  at  this  end  of  the  temporal  range  might  be  due  to 
lack  of  land forms  dating  prior  to  about  5000  B.P.  within  the  strictly  defined 
boundaries  of  the  project  area.  However,  the  Central  Washington  University 
testing  project  sampled  higher  terraces  but  no  great  expansion  of  the  basic 
temporal  framework  under  consideration  resulted  with  the  possible  exception  of 
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Figure  9-2.  Number  of  components  by  500-year  periods. 
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Figure  9-3.  Number  of  components  by  500-year  periods  including  Chief  Joseph 
Project  testing  components  (Jermann  et  al.  1978)  and  RM  590  components 
(Chatters  1984b). 
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Figure  9-4.  Number  of  components  by  1000- year  periods. 
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a  single  component  capped  by  Hazama  ash  (Chatters  1984b).  A  comparison  of  the 
history  of  the  landform  on  which  45-OK-l),  which  yielded  most  of  the  older 
radiocarbon  dates.  Is  located,  with  other  landforms  In  the  project  area  would 
Illuminate  the  geologic  processes  affecting  early  habitation  In  the  project 
areas. 

An  explanation  for  the  more  recent  drop  In  frequency  Is  less  easily 
arrived  at.  We  cannot  state  unequivocally  that  there  are  no  occupations 
dating  from  1500  to  2000  B.P.,  only  that  we  have  no  dates.  Chatters 
(1984b:120)  noted  a  decline  In  the  number  of  sites  from  2500  to  1600  B.P.  In 
the  project  area  and  suggested  as  potential  explanations  renewed  downcutting 
by  the  river,  population  decline  In  response  to  sudden  environmental  change, 
or  a  shift  In  subsistence  emphasis  away  from  the  river.  Chance  and  Chance 
note  Increased  density  of  artifacts  at  Kettle  Falls  and  suggest  an  Influx  of 
people  from  the  north,  possibly  prompted  by  a  trend  to  molster  environmental 
conditions  about  2800  to  2600  B.P.  (1982:408-9).  They  also  suggest  that  a 
short  drought  about  1700  B.P.  may  have  affected  anadromous  fish  runs,  at  least 
at  Kettle  Falls,  and  been  responsible  for  a  substantial  change  In  the 
archaeological  culture  there  (Chance  and  Chance  1982:424). 

Figure  9-4  presents  the  components  arranged  by  1000-year  periods.  Only 
cultural  analytic  zones  from  the  CJOARP  excavations  are  Included  because  we 
lack  volumetric  data  from  other  sources.  The  distribution  Is  strongly 
uni  modal  with  the  1500  to  2000  B.P.  low  obscured  by  the  higher  frequency  of 
the  later,  adjacent  period. 

DENSITY  OF  MATERIAL  CATEGORIES 

In  the  subsequent  discussion  we  use  1000-year  Intervals  as  the 
comparative  time  spans.  Although  this  procedure  decreases  the  precision  of 
the  analysis,  we  found  It  necessary  for  several  reasons.  First,  the  zones  are 
not  necessarily  single,  short-term  occupations.  They  are  stratigraphical  ly 
correlated  units  of  the  same  general  age  and  may  span  more  than  500  years. 

The  larger  periods  allow  us  to  Include  more  components  In  our  sample  and  to 
make  statistical  comparisons  among  the  sub-groups.  Second,  we  have  made  no 
correction  for  the  carbonized  material  used  for  dating.  Thus,  the  date 
derived  from  a  piece  of  300-year  old  Douglas  fir  might  be  a  good  deal 
different  from  that  of  a  sagebrush  branch  burned  at  the  same  time.  Third,  a 
1000-year  period  Is  likely  to  Include  two  standard  deviations  of  our  dates 
making  our  age  estimates  more  reliable. 

MATERIAL  DENSITIES  INROUGH  TIME 

We  have  examined  the  volumetric  data  for  the  major  debris  categories  of 
llthics,  bone,  shell,  and  f Ire-modlf led  rock  (FMR)  In  two  ways.  The  first  Is  a 
consideration  of  the  count  per  cubic  meter.  The  second  is  an  attempt  to  take 
Into  account  the  variable  time  spans  represented  by  the  zones  by  calculating 
the  number  per  cubic  meter  per  year,  using  actual  dates  for  year  counts.  The 
resulting  figure  Is  a  rough  measure  of  the  rate  of  accumulation. 


Figure  9-5  presents  the  cumulative  mean  frequency  of  the  debris  categories 
over  time.  Figure  9-6  similarly  presents  the  cumulative  mean  accumulation  rate 
of  the  debris  categories  by  1000-year  period  over  time.  Each  shows  bone  to  be 
the  most  common  artifact.  The  frequency  of  llthlcs  Is  more  similar  to  that  of 
bone  in  terms  of  simple  density  white  rate  of  accumulation  associates  It  with 
shell  and  FMR.  Both  graphs  show  consistent  densities  and  rates  of 
accumulation  among  the  periods  for  bone,  llthlcs,  and  FMR  as  evidenced  by  the 
slopes  of  the  lines  after  4000  BJ*.  Shell  density  and  rate  of  accumulation 
Increase  In  the  2000  to  3000  B.P.  period  and  are  lower  before  4000  B.P. 

Table  9-1  presents  results  of  t- tests  among  the  mean  densities  of  the 
1000-year  periods.  The  greatest  numbers  of  significant  differences  occur 
before  4000  B.P.  and  the  contrast  Is  even  more  pronounced  before  5000  BJ*.  In 
general  the  mean  densities  for  the  components  in  these  periods  are  much  lower 
(Appendix  D,  Table  D-2).  Most  of  the  cultural  deposits  are  composed  largely 
of  llthlcs  or  llthlcs  and  bone  fragment:  FMR  are  rare  and  shell  even  more  so. 
The  extent  to  which  these  deposits  may  have  been  affected  by  erosion  and 
redepositlon  Is  uncertain.  Although  field  observations  indicate  that  some  are 
lag  deposits,  we  do  not  believe  this  is  a  ubiquitous  problem.  We  would  expect 
lag  deposits  to  have  higher  proportions  of  heavy  materials  such  as  FMR  and 
lower  proportions  of  lighter  materials  such  as  bone.  The  differences  In  shell 
density  between  the  2000-3000  BJ’.  period  and  the  following  two  periods  and 
between  the  1000-2000  B.P.  and  3000-4000  B.P.  periods  are  of  note.  The  mean 
density  for  the  2000-3000  B.P.  span  (1.64  per  cu.m,  s.d.=0.97)  Is  the  largest 
among  the  periods  followed  by  the  3000-4000  B.P.  span  (1.49  per  cu.m, 
s.d.=  1.01).  The  lowest  densities  are  found  In  the  two  most  recent  periods 
(0.68  per  cu.m,  s.d.=0.85  and  0.54  per  cu.m,  s.d.=0.58). 


Table  9-1.  Significance  of  differences^  In  mean 
densities  of  debris  categories  by  1000-year  period. 
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Table  9-2  presents  the  results  of  t- tests  among  the  groups  for  rates  of 
accumulation.  Here  the  significant  differences  are  fewer  as  we  take  Into 
account  number  of  years,  although  with  only  a  single  value  available  for  the 
span  before  5000  B.P.  we  are  unable  to  statistically  evaluate  the  period. 
Again  we  find  most  of  the  significant  differences  prior  to  4000  B.P.  The 
other  remaining  contrast  Is  for  shell  density  between  the  1000-2000  B.P.  and 
the  2000-3000  B.P.  periods. 


Table  9-2.  Significance  of  differences^  In  mean  rate  of 
accumulation  of  debris  categories  by  1000-year  periods. 


Yaars 

B.P. 

1-2000 

L  B  S  f2 

2-3000 

L  B  S  F 

3-4000 

L  B  8  F 

4-SOOO 

L  B  8  F 

>5000 

L  B  8  F 

£00-1000 

— 

— 

— 

0  0  0  0 

1-2000 

-  -  ♦  - 

— 

— 

0  0  0  0 

2-3000 

— 

0  0  0  0 

3-4000 

— 

0  0  0  0 

4-5000 

0  0  0  0 

1.  Kay  to  aignificanca  Inforaatlont  *  ^  aignificant  at  04)1  laval; 
ona-tallad  probability;  -  °  not  aignficant;  0  -  too  faw  acoras  to 
coaputa.  Scoraa  <1  obj  act/a^  comtad  aa  0. 

2.  Kay  to  dabrla  catagorlaas  L  =  Lithica;  B  =  Bona;  S  -  Shall;  F  =  FNft 


On  the  basis  of  this  data  alone,  we  might  suggest  a  shift  In  subsistence 
emphasis  at  about  3000  B.P.  to  include  more  river  mussel  utilization,  perhaps 
in  response  to  environmental  changes.  Or,  invoking  an  ethnographic  analogy 
(Ray  1932),  we  might  suggest  less  wInter-tIme  use  of  the  riverine  setting  as 
evidenced  by  a  decrease  In  the  use  of  river  mussels  In  the  last  2000  years. 
The  latter  suggestion  would  also  Involve  a  restructuring  of  the  subsistence 
round  possibly  In  response  to  environmental  or  technological  factors. 

COMPARISON  OF  SITE  TYPES 


If  we  add  another  dimension,  component  type,  to  our  analysis,  the 
situation  is  not  so  straightforward.  Each  component  was  categorized  according 
to  criteria  discussed  In  Chapter  6.  Type  1  sites  have  at  least  one  structure 
floor  and  one  other  feature,  excluding  middens.  Type  2  sites  have  a  living 
surface  and  at  least  one  other  feature  or  a  midden  and  one  other  feature;  Type 
3  sites  have  one  or  no  features. 

Figure  9-7  shows  the  distribution  of  components  In  each  site  type  for 
which  rates  of  accumulation  can  be  calculated  by  1000-year  period.  All  site 
types  are  represented  In  each  period  with  the  exception  of  a  structure  floor 
before  5000  B.P.  This  is  misleading  because  there  are  radiocarbon  dated 
structures  from  45-0K-1 1  which  date  to  this  period.  However,  we  have  chosen 
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to  count  this  component  In  the  4000-5000  B.P.  period  because  most  of  it  Is 
represented  by  this  span  (Figure  9-1).  Subdivision  of  the  component  may  be 
possible,  but  was  not  undertaken  for  this  analysis. 

Type  1  sites  are  most  frequent  from  2000  to  4000  B.P.  and  Type  2  sites 
increase  through  time  (Figure  9-7).  The  Type  3  components  are  fairly  common 
through  time  except  for  their  low  occurrence  In  the  most  recent  period.  Since 
they  represent  site  use  which  left  little  In  the  way  of  structured  remains, 
their  functional  significance  Is  uncertain.  They  may  represent  transitory  use 
or  we  may  simply  not  have  excavated  them  sufficiently  to  determine  their 
nature. 

The  mean  densities  and  rates  of  accumulation  of  materials  are  shown  by 
site  type  in  Figures  9-8  and  9-9.  This  casts  a  different  light  on  our  earlier 
question  about  a  shift  in  subsistence  practices  In  the  2000  to  3000  B.P. 
period  based  on  evidence  from  river  mussel  shell.  It  seems  the  significant 
differences  may  be  a  function  of  site  type.  The  greatest  number  of  Type  1 
components  Is  found  In  this  and  the  preceding  period.  Further,  this  type  of 
component  Is  associated  with  the  greatest  densities  of  al  I  the  material 
categories  Including  shell  (Figure  9-8).  The  first  two  periods  (5-4,000  and 
4-3,000)  are  dominated  by  Type  2  components  with  generally  low  material 
densities.  The  rates  of  accumulation  (Figure  9-9)  show  differences  among  the 
component  types,  although  not  statistically  sigif leant  ones,  in  the  rate  of 
accumulation  for  bone  and  shell  and  fairly  consistent  rates  for  lithics  and 
FMR.  The  resulting  conclusion  Is  not  too  surprising;  high  densities  of  all 
material  classes  are  associated  with  the  Type  1  components  resulting  from 
Intense  use  of  faunal  resources  perhaps  over  a  longer  period  of  time  and 
probably  by  more  people.  We  might  easily  predict  that  energy  would  not  be 
Invested  in  the  construction  of  a  housepit  or  structure  If  It  were  not  to  be  a 
significant  focus  of  activity. 

The  Type  2  components  can  be  regarded  as  camps,  some  with  specific 
procurement  focus,  others  representing  short  term  residential  sites  with  a 
variety  of  activities.  Special  I  zed  focus  is  suggested  by  the  greater, 
although  not  statistically  significant,  rate  of  lithic  accumulation  for  these 
components.  This  we  can  construe  as  representing  more  llthic  procurement  and 
manufacture.  Examination  of  frequencies  of  raw  material  types  might  Indicate 
use  of  more  of  the  casually  acquired  quartzites  from  river  cobbles  and 
manufacture  of  opportunistic  tool  types  for  these  components  than  at  the  Type 
1  locations. 

Frequencies  of  features  by  component  type  also  suggest  specialization  and 
residential  use  among  the  Type  2  components  (Table  9-3).  Most  kinds  of 
features  are  found  with  each  component  type.  The  association  of  Type  1 
components  with  earth  ovens  and  external  hearths  suggests  a  variety  of 
activities  with  seasonal  variation  rather  than  winter  hibernation  In  pit 
houses  by  the  river  as  expected  from  the  ethnographic  accounts.  Type  2 
components  are  defined  primarily  by  the  presence  of  middens  rather  than  well 
defined  living  surfaces.  Earth  ovens  are  more  common  here  as  are  caches  and 
hearths,  and  pits  are  well  represented.  Earth  ovens  suggest  specialized  food 
processing.  Caches  and  pits  suggest  storage  and  site  re-use.  Comparison 


among  the  site  types  of  the  debris  Included  In  middens  would  probably  show 
more  shell  In  the  Type  1  middens  and  primarily,  although  not  exclusively,  bone 
fragments  and  FMR  In  the  Type  2  middens. 


Table  9-3.  Frequency  of  feature  types  by  site  type. 


site 

Type 

Feeture  Type 

Living  Surfece 

Midden 

Eerth  tVen 

Heerth 

Pit 

Ceche 

Totel 

N 

X 

- 

a 

N 

X 

« 

X 

N 

X 

N 

X 

■D 

B' 

1 

4 

57.1 

99 

56.6 

3 

37.5 

IS 

32.1 

31 

86.0 

- 

— 

155 

52.2 

a 

3 

42.9 

60 

34.3 

5 

62.5 

34 

60.7 

15 

31.9 

4 

100.0 

121 

40.7 

3 

- 

16 

9.1 

- 

4 

7.1 

1 

2.1 

- 

21 

7.1 

Totel 

7 

175 

8 

56 

47 

4 

MATERIAL  DENSITIES  BY  COMPONENT  THROUGH  TIME 

Figures  9-10  and  9-11  present  mean  densities  and  rates  of  accumulation  by 
1000-year  periods  for  the  three  component  types.  The  data  show  similar 
densities  with  overlapping  standard  deviations  over  time  for  each  component 
type.  The  rates  of  accumulation  are  more  variable  and  not  quit©  so  clear  In 
their  meaning.  Mean  figures  for  the  Type  l  components  are  limited  to  the  two 
periods  from  2000  to  4000  B.P.  where  rates  of  accumulation  for  all  of  the 
debris  categories  are  not  significantly  different  between  the  two  spans.  The 
rates  of  accumulation  for  the  Type  2  components  show  differences  that  are 
statistically  significant.  The  period  from  1000  to  2000  B.P.  shows  higher 
accumulation  rates  for  llthics,  bone,  and  FMR  than  In  the  earlier  periods. 

The  accumulation  rates  for  shell  have  large  standard  deviations  In  the  earlier 
periods  which  overlap  that  of  the  later,  but  the  mean  value  of  the  1000  to 
2000  B.P.  period  Is  much  lower.  While  we  caution  that  the  numbers  of 
components  used  for  these  calculations  are  low  (Figure  9-7),  the  figures  may 
indicate  a  trend  In  settlement  pattern  when  considered  in  conjunction  with  the 
distribution  of  component  types  over  time.  On  the  basis  of  this  data  alone, 
there  appears  to  be  a  trend  toward  fewer  components  with  structures  and  a 
concomitant  increase  in  intensity  of  use  of  open  camp  locales  after  2000  B.P. 

DISCUSSION 

Our  analysis  has  considered  a  limited  array  of  data  using  shorter  time 
intervals  than  customary  In  the  region.  Variation  measured  in  terms  of 
density  and  rates  of  accumulation  of  debris  categories  has  been  shown  to  be 
related  more  closely  to  site  type  than  to  time.  There  Is,  however,  variation 
in  both  numbers  cf  components  and  types  of  components  over  time.  Two  sharp 
lows  In  the  distribution  of  the  number  of  components  occur.  The  earliest. 
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from  4000  to  5000  B.P.  may  be  explained  by  the  geological  history  of  the 
project  area  and  the  restriction  of  Investigation  to  the  guide  taking  lines  of 
the  secondary  pool  raise.  The  more  recent  low  from  2000  to  1500  B.P.  is  less 
easily  explained.  Numerous  components  were  Identified  In  the  time  spans 
before  and  after  this  one  so  that  a  geological  event  so  selective  as  to  affect 
only  this  period  seems  less  likely. 

Other  changes  occur  at  about  2000  B.P.  Components  with  structures 
Increase  In  number  from  the  earliest,  45-0K-11,  at  about  5000  BJ’.,  to  become 
the  most  common  type  between  2000  and  3000  6.P.  Up  until  2000  BJ*.  the 
frequencies  of  Type  1  and  Type  2  sites  are  similar,  but  after  this  point,  the 
number  of  components  with  structures  drops  sharply  and  the  number  of  Type  2 
components  increases.  While  densities  remain  fairly  consistent  for  the 
component  types  through  time,  the  accumulation  rates  for  llthics,  bone,  and 
FMR  suddenly  increases  for  the  Type  2  components  after  2000  BP. 

It  Is  difficult  to  explain  these  changes.  The  short  term  Interruption  of 
the  anadromous  fish  run  posited  by  Chance  and  Chance  (1982:407)  to  account  for 
an  Interruption  In  use  of  the  Kettle  Falls  fishery  amounting  to  a  generation 
or  two  might  plausibly  account  for  lack  of  dates  over  a  500-year  period,  the 
smallest  chronological  unit  we  have  attempted.  However,  such  an  event  cannot 
explain  the  changes  in  component  type  frequency  after  2000  BP. 

The  data  also  contradict  settlement  pattern  Interpretations  In  the  most 
recent  model  proposed  for  the  upper  Columbia  (Chatters  1984b).  In  general  we 
find  the  time  spans  used  for  the  model  too  broad  and  the  Interpretation  of 
cultural  patterns  tied  too  deterministically  to  environmental  change.  A 
closer  examination  of  the  effect  of  relatively  "warmer,  drier"  or  "cooler, 
molster"  conditions  on  the  actual  carrying  capacity  of  the  surrounding  area  Is 
needed.  While  broadly  correct  and  probably  applicable  to  the  Columbia  Plateau 
In  general,  such  correlations  do  not  adequately  describe  actual  changes  In  the 
local  environment  of  the  project  area  and  Its  environs.  The  project  area 
differs  from  much  of  the  Plateau  in  Its  location  at  an  ecological  and 
topographic  boundary  providing  great  diversity  of  floral  communities  and 
species  habitats;  resources  could  be  sought  from  the  river  valley,  the 
Columbia  Plateau,  and  the  Okanogan  Highlands.  We  expect  more  flexibility  in 
response  to  environmental  change  than  in  other  areas  of  the  Plateau;  In  fact, 
this  diversity  may  be  repons  lb  I e  for  the  impression  of  conservative  cultural 
development  In  the  project  area. 

Only  two  of  the  periods  defined  by  Chatters  are  discussed  here.  The 
period  from  4700  BJ*.  to  2500  BJ*.  Is  associated  with  a  settlement  pattern  of 
single,  briefly  occupied  housepits  and  nonresidentlal  sites  Initially  used  for 
opportunistic  hunting  and  plant  processing,  later  becoming  specialized  for 
these  purposes  (1984b:  118).  The  period  from  1600  to  200  B.P.  is  characterized 
as  having  multiple  structure  residential  sites  where  housepits  were  re-used, 
fishing  encampments  and  briefly  occupied  hunting  and  game  processing  sites. 
Presumably  people  lived  In  smaller,  more  dispersed  groups  In  the  earlier 
period,  frequently  moving  their  winter  residences.  In  the  later  period  the 
trend  was  toward  larger  population  aggregates  during  the  winter  with  seasonal 
dispersal  into  task  groups  to  specialized  food  collecting  sites  (1984b:120). 
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Project  data  show  a  continuum  of  sites  with  multiple  structures,  repeated 
occupation,  and  Intense  use,  from  5000  B.P.  to  2000  BJ*.  Our  earl  lest 
evidence  from  45-OK-ll  suggests  that  this  was  not  a  sudden  Innovation,  but  a 
continuation  of  a  well  established  mode  of  living.  Before  2000  B.P. 
components  are  more  likely  to  have  several  structures  than  a  single  one  (Table 
9-4).  Sheer  quantities  of  associated  debris  and  numbers  and  kinds  of  features 
as  well  as  evidence  of  re-use  of  structures  at  45-0K-4,  45-0K-11,  45-0K-250, 
and  45-0K-258  suggest  regular  Intensive  use  by  minimum  bands  occupying  several 
structures  contemporaneously,  rather  than  Infrequent  highly  variable  use  by 
small,  single  household  units.  Lohse  (1984)  has  discussed  the  probable  social 
structure  associated  with  the  early  use  of  45-OK-ll  and  suggests  a  pattern 
similar  to  that  postulated  for  the  more  recent  period.  We  suggest  that  a 
pattern  of  task  groups  using  the  structure  clusters  as  central  bases 
throughout  the  year  and  of  special l2ed  secondary  sites  Is  longstanding. 


Table  9-4.  Number  of  structures  by  1000-year  periods. 


Yaara  B.P. 

Niabar  of 

Structuraa 

#  CoBponanta 
with  Structuraa 

Structuraa/ 

Coaponant 

1 

2 

4 

5 

13 

#  Structuraa 

200-1000 

1 

- 

- 

- 

- 

1 

1 

1.0 

1-2000 

1 

- 

- 

- 

- 

- 

1 

1 

1.0 

2-3000 

3 

1 

- 

1 

1 

- 

6 

14 

2.3 

3-4000 

1 

1 

2 

- 

- 

- 

4 

8 

2.2 

4-5000 

- 

- 

- 

- 

- 

1 

1 

13 

13.0 

>5000 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Total 

6 

2 

2 

1 

1 

1 

13 

floa  X 

46.2 

15.4 

16.4 

7.7 

7.7 

7.7 

Total  f 
Struct uraa 

6 

4 

6 

4 

5 

13 

38 

We  have  noted  the  Increase  In  the  number  of  Type  2  components  after  2000 
B.P.  with  greater  rates  of  material  accumulation.  Implying  more  Intense  use  of 
these  locations  by  larger  task  groups  or  for  longer  periods  of  time.  From 
these  data  It  appears  that  the  number  of  Type  1  structure  components  decrease 
as  do  the  number  of  structures  per  component  (Table  9-4).  However,  If  we  add 
data  from  45-0K-2's  first  and  second  components  which  date  from  Euroamerican 
contact  to  about  MOO  B.P.,  the  pattern  approaches  that  of  the  model.  The  two 
components  contribute  11  structures  to  our  tabulation.  The  second  component 
Includes  8  of  these  and  suggests  a  larger  aggregation  of  people.  The  low 
numbers  of  Type  1  components  after  2000  BJ’.  may  also  be  accounted  for  If 
locations  of  settlement  actually  shifted  to  exposed  river  bars  as  suggested  by 
Chatters  (1984b:119)  and  to  the  most  recent  terraces  closest  to  the  river.  In 
this  case  we  are  faced  with  general  destruction  of  the  sites  by  reservoir 
Impoundment. 
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OONCLUSIONS 

This  analysts  has  examined  some  very  general  data  and  suggested  possible 
Interpretations.  Its  greatest  value  Is  In  questions  It  raises  and  the 
chronological  discrimination  It  offers.  Me  examined  site  frequency  data  by 
two  different  time  Intervals,  500  and  1000-year  periods.  Two  distinct  minima 
were  noted  when  the  finer  time  periods  were  used;  only  one  of  these  was 
apparent  In  the  longer  time  Intervals.  We  suggest  examination  of  specific 
kinds  of  data  developed  by  the  botanical,  faunal,  feature,  geological,  and 
stylistic  projectile  point  analyses  in  terms  of  the  smaller  units  of  time 
defined  above.  In  addition  there  Is  a  wealth  of  data  from  the  project  which 
Is  applicable  to  numerous  research  questions  and  which  could  be  used  to 
clarify  our  understanding  of  the  past  and  move  our  exp  I  ana ■ Ions  beyond 
correlation  with  large  scale  climatic  change,  technological  Innovation,  or 
subsistence  discoveries. 
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SECTION  IV:  THE  ASSENBLAGES 


Chapters  In  this  section  describe  In  detail  assemblages  of  specific  kinds 
of  materials  collected  from  the  archaeological  components  whose  time/space 
distribution  was  considered  In  the  preceding  section. 

Chapter  10>  by  Campbell,  covers  selected  aspects  of  the  artifact 
assemblages,  apart  from  the  distribution  of  functional  types  among  the  site 
types  and  periods,  considered  by  Salo  In  Chapter  6.  The  bulk  of  the  chapter 
Is  an  analysis  of  llthic  material  types  focussing  on  their  proportions  In 
different  site  types  through  time.  This  simple  analysis,  using  only  a  small 
portion  of  the  technological  Information  available,  shows  that  even  this  very 
basic  level  of  data  provides  useful  Inferences  about  site  differentiation  and 
the  organization  of  the  settlement  pattern  In  different  time  periods.  The 
evidence  for  specialized  fishing  technology  and  the  temporal  distribution  of 
Imported  marine  shells  Is  also  briefly  considered. 

Lohse  reports  the  stylistic  analysis  of  projectile  points  In  detail  In 
Chapter  11.  He  concentrates  primarily  on  projectile  points  as  they 
are  used  as  chronological  markers,  although  the  transition  from  at  I  at  I  darts 
to  arrow  points  Is  also  discussed.  This  analysis  is  noteworthy  because  It 
results  in  the  abstraction  of  numeric,  replicable  criteria  for  the 
characteristics  of  Plateau  projectile  point  types  as  an  aid  In  assigning 
projectile  points  to  those  types. 

In  Chapter  12,  Livingston  describes  the  faunal  assemblage  collected  by 
the  project.  The  first  section  indicates  the  frequency  and  condition  of  the 
different  kinds  of  bones  recovered  and  provides  background  Information  on 
habitat  and  behavior  of  the  creatures  represented.  The  Interpretive  section 
covers  biogeography,  paleoenvironmental  interpretation,  and  Issues  In 
quantitative  Interpretation  of  this  complex  data.  In  particular,  the 
discussions  of  how  the  MNI/NISP  relationship  varies  with  cultural  practices, 
and  how  Inferences  about  seasonality  are  affected  by  sample  size,  are 
essential  to  Interpretation  of  faunal  remains  as  Indications  of  cultural 
subsistence  practices. 

A  descriptive  summary  of  botanical  remains  recovered  from  project  sites 
Is  given  by  Stenholm  in  Chapter  13.  Unlike  llthics  and  bone,  not  all 
botanical  remains  from  all  sites  could  be  collected,  processed  and  Identified, 
thus  sampling  biases  potentially  play  a  bigger  role.  The  emphasis  Is 
therefore  generally  on  qualitative  descriptions  rather  than  quantitative 
comparisons.  This  chapter  Is  a  landmark  In  Plateau  archaeology  because  It  Is 
the  first  report  of  a  large  quantified  assemblage  of  plant  remains  from 
anywhere  In  the  region.  Dr.  Stenholro's  pioneering  efforts  demonstrate  the 
abundance  and  diversity  of  the  botanical  remains  in  open  sites;  show  the 


potential  for  materials  of  great  age  and  delicacy  to  be  preserved;  and  suggest 
the  potential  Interest  of  quantitative  analysis  of  fuel  wood. 

Features  are  discussed  In  Chapter  14  by  Sammons-Lohse.  In  the  first 
section,  houses  and  features  associated  with  house  Interiors  are  described  by 
phase  and  the  contrasts  In  structure,  organization,  and  associations  are 
discussed.  Exterior  occupation  surfaces  and  other  exterior  features  are 
discussed  In  less  detail  In  the  following  section.  An  outstanding  aspect  of 
this  feature  description  Is  the  use  of  density  measures,  systematically 
compiled  for  different  material  categories  by  phase  and  feature  type.  From 
the  characteristics  of  features,  particularly  houses,  the  author  makes 
Inferences  about  social  organization  and  population.  These  Interpretations, 
Independent  of  conclusions  drawn  from  site  distribution  studies  and  site  type 
comparisons  In  other  chapters,  make  an  Important  contribution  to  the  report. 


10.  SELECTED  ASPECTS  OF  THE  ARTIFACT  ASSEMBLAGE 


by  Sarah  K.  Campbell 


This  chapter  is  not  a  thorough  descriptive  summary  of  the  artifact 
assemblage;  rather.  It  considers  selected  aspects.  The  primary  focus  Is  on 
exploring  the  application  of  technological  data  to  the  Interpretation  of 
settlement  patterns.  The  richness  and  character  of  functional  artifact  type 
assemblages  by  site  type  and  phase  are  considered  elsewhere,  but  one 
additional  aspect  of  the  functional  data,  fishing  equipment.  Is  considered 
here  In  more  detail.  Shell  artifacts  also  are  discussed;  these  consist 
largely  of  ornaments  of  Imported  marine  shell  that  may  be  stylistically 
sensitive  and  provide  Indication  of  extra-regional  trade. 

TECHNOLOGIC  VARIATION  AMONG  SITE  TYPES  AND  PHASES 

Just  as  we  have  certain  expectations  about  inter-  and  Intra-sIte 
functional  diversity  In  logistical  and  foraging  systems,  so  have  we  about 
technological  variation  among  assemblages.  BInford  (1980)  suggests  that 
specialized  equipment  and  facilities  characterize  collector  technology  in 
contrast  to  more  general Ized  equipment  used  by  foragers.  Chatters  (1984a) 
suggests  that  collectors  would  emphasize  curated  tools,  and  that  these  would 
be  manufactured,  repaired,  recycled  and  discarded  primarily  at  residential 
sites.  At  field  camps  and  locations,  these  tools  would  merely  be  used,  along 
with  a  variety  of  expedient  tools. 

The  above  assumptions  lead  us  to  several  specific  expectations  about 
technologic  variation  among  the  site  types  and  phases  defined  for  the  project 
area.  If  the  subsistence/settlement  pattern  shifts  from  the  forager  end  of  the 
spectrum  to  the  collector  end,  we  would  expect  a  more  specialized  technology 
through  time;  that  Is,  we  expect  that  the  technology  of  the  Kartar  Phase  would 
be  the  least  specialized,  that  of  the  Coyote  Creek  Phase  the  most.  At  any 
given  time,  we  would  expect  more  opportunistic  use  of  raw  materials  available 
In  the  Immediate  vicinity  at  field  camps  (Type  2  sites)  and  locations/stations 
(Type  3  sites)  than  at  central  bases  (Type  1  sites).  Ne  expect  the  highest 
proportions  of  shaped  tools  and  the  greatest  evidence  for  selectivity  in 
material  types  at  residential  bases  (Type  i  sites).  (For  details  of  site 
type  definition,  see  Chapter  6).  This  chapter  examines  the  distribution  of 
material  types  and  related  rough  technological  measures  to  see  if  such  a 
pattern  Is  evident. 


LITHIC  MATERIAL  TYPES 


Nearly  40  separate  lithic  material  types  were  recorded  In  project 
assemblages.  Material  categories  were  added  In  the  course  of  analysis,  thus 
not  all  material  categories  were  applied  to  all  sites.  In  this  analysis  of 
material  frequencies  by  site  type  and  phase,  materials  are  grouped  into 
Inclusive  categories  which  alleviate  the  biases  created  by  changes  in  the 
recording  system.  These  are  local  CCS  (jasper,  chert,  chalcedony,  opal). 
Imported  CCS  (petrified  wood,  obsidian),  basalt  (Including  fine-grained), 
quartzite  (Including  fine-grained),  argillite  and  sllicifled  mudstone  (called 
silicized  mudstone  In  other  project  reports),  and  other. 

While  I  have  termed  jasper,  chalcedony,  and  opal  "local  CCS"  to  contrast 
them  with  CCS  materials  not  found  In  the  project  area,  they  are  available 
primarily  at  the  valley  rims  In  basalt  flows,  not  in  the  immediate  vicinity  of 
the  sites  along  the  river.  Quartzite  (some  of  which  Is  actually  a  feldspathic 
schist)  Is  Immediately  available  near  most  of  the  sites,  as  it  Is  found 
extensively  In  the  (Columbia  River  gravels.  The  coarse-grained  variety,  which 
breaks  Into  tabular  pieces  along  bedding  planes.  Is  by  far  the  most  common  In 
the  area.  Analysis  of  assemblages  at  Individual  sites  has  shown  that  the  fine¬ 
grained  quartzite  assemblage  Includes  a  higher  percentage  of  concholdal  flakes 
and  flake  tools  than  the  coarse-grained  variety;  nonetheless,  both  types  of 
quartzite  seem  to  have  been  used  primarily  to  make  tabular  knives  (Campbell 
1984).  Sources  of  basalt  are  widespread  In  the  project  area  and  beyond  but 
vary  In  quality.  It  Is  not  known  If  the  basalt  used  In  lithic  reduction  was 
extracted  from  the  river  gravels  or  more  distant  sources  of  higher  qual Ity. 
Fine-grained  and  other  basalt  have  been  grouped  because  the  distinction  Is 
probably  an  arbitrary  separation  along  a  continuum  with  no  particular  cultural 
significance.  Argillite  and  sllicifled  mudstone,  the  only  other  materials 
used  for  the  manufacture  of  stone  tools  in  significant  amounts,  are  tabulated 
as  a  separate  category.  Both  may  be  available  locally  as  rare  components  of 
the  Oslumbla  River  gravels.  However,  both  are  found  under  circumstances 
suggesting  they  are  Imported — high  proportions  of  shaped  tools  and  few 
accompanying  manufacturing  products  (Miss  1984b;  Campbell  1984).  The  source 
Is  probably  northeastern  Washington,  where  these  materials  are  more  common. 

The  frequency  of  grouped  material  types  by  phase  and  site  type  Is  shown 
In  Table  10-1.  The  sample  sizes  are  quite  large  and  even  small  percentage 
differences  are  likely  to  be  significant.  Looking  first  at  phase  totals 
(Table  10-2)  we  see  a  distinct  Increase  In  the  percentage  of  local  CCS 
materials  from  the  Kartar  to  Coyote  Creek  periods,  and  a  decrease  In  the 
proportions  of  quartzite,  and  basalt.  These  three  categories  together 
comprise  over  90$  of  the  assemblage  In  each  phase.  Imported  CCS  materials 
occur  In  similar  proportions  In  Hudnut  and  Kartar  Phase  sites,  but  Increase  in 
the  Coyote  Creek  period.  The  highest  proportion  of  argillite  and  sllicifled 
mudstone  Is  In  the  Hudnut  Phase. 


Table  10-2.  Comparison  of  material  types  by  phase! 


Risaa 

Local 

CCS 

% 

lap. 

CCS 

X 

Quite 

X 

Baaalt 

X 

Arg.  & 

S.  Hud. 

* 

Other 

X 

Staple 

Size 

X 

Coyote 

Creak 

82.4 

0.9 

13.7 

1.4 

1.0 

0.6 

114826 

Hudnut 

74.1 

O.S 

15.9 

S.S 

3.4 

0.9 

124635 

Kartar 

S7JB 

Q.S 

19J8 

I8vt 

2J) 

1.5 

40142 

1.  Saa  Tabla  10-1  for  fraquanqr  data. 

The  overall  trends  generally  are  echoed  within  each  site  type  (Table  10- 
3).  Quartzite  decreases  through  time  at  all  site  types;  the  decrease  Is  least 
dramatic  at  Type  3  sites.  Basalt  decreases  through  time  at  residential  (Type 
1)  and  station/ location  (Type  3)  sites,  but  at  field  camp  (Type  2)  sites  It  Is 
higher  In  the  Hudnut  than  in  the  Kartar  Phase.  The  CCS  materials  offer  the 
most  surprising  exception.  While  both  local  and  Imported  CCS  increase  from 
the  Kartar  Phase  to  the  Coyote  Creek  Phase  In  Type  1  and  2  sites.  In  Type  3 
sites  the  highest  proportions  are  found  In  the  Kartar  Phase  and  the  lowest 
proportions  In  the  Hudnut  Phase. 

Table  10-3.  (Comparison  of  material  types  by  phase  within  site 
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79.1 

0.4 
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1.7 
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K 
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7.0 

3.0 

1.1 

0.6 

8178 

1.  See  Teble  10-1  for  frequency  dete. 

In  spite  of  the  overall  change  In  material  proportions  through  time,  the 
distribution  of  material  types  among  the  site  types  In  each  phase  Is 
surprisingly  similar  (Table  10-4).  The  highest  proportions  of  quartzite  are 
found  In  Type  1  sites  and  the  lowest  In  Type  3  sites.  The  highest  proportions 
of  CCS  are  found  In  Type  3  sites  and  the  lowest  In  Type  1  sites  with  one 
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exception — In  the  Hudnut  Phase  the  proportions  at  Type  2  sites  are  lower  than 
at  Type  1  sites.  In  both  the  Coyote  Creek  and  Hudnut  Phases,  the  highest 
relative  frequency  of  basalt  Is  In  Type  2  sites,  while  In  the  Kartar  Phase  the 
highest  relative  frequency  is  at  Type  1  sites.  The  distribution  pattern  of 
Imported  CCS  materials  Is  least  similar  among  phases;  the  highest  proportions 
In  the  Coyote  Creek  Phase  are  at  Type  1  sites.  In  the  Hudnut  Phase  at  Type  2 
sites,  and  In  the  Kartar  Phase  at  Type  3  sites. 

Table  10-4.  Comparison  of  material  types  by  site  type  within 
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Swe  Table  10-1  for  frequency  data. 


At  first  glance,  the  relative  proportions  of  lithic  materials  among  site 
types  do  not  fit  our  expectations;  the  most  readily  available  material, 
quartzite.  Is  found  In  highest  proportions  at  central  bases  (Type  1  sites) 
where  we  expected  to  have  evidence  of  the  greatest  selectivity.  However,  we 
must  be  cautious  In  drawing  conclusions  from  these  distributions.  Because  we 
are  looking  at  all  lithic  objects,  cobble  tools  as  well  as  flake  tools  and 
debitage  are  Included.  Also,  we  may  be  Including  more  than  one  specialized 
flaking  Industry.  A  bipolar  cobble  reduction  sequence  aimed  at  producing 
tabular  r lakes  and  practiced  almost  entirely  on  quartzite  Is  well  documented 
In  Individual  project  site  reports.  Looking  at  the  products  of  several 
different  Industries  at  once  may  Introduce  variability  that  obscures  the 
predicted  pattern  In  each  Individual  Industry. 

In  the  following  sections  we  look  for  the  predicted  pattern  of 
specialization  by  holding  either  artifact  class  or  material  type  constant  and 
looking  at  the  variation  in  the  other,  that  Is  examining  the  proportions  of 
material  types  among  a  certain  artifact  class,  and  the  proportions  of  object 
types  among  a  specific  material  type. 


MATERIAL  PREFERENCE  FOR  FLAKE  TOOLS 


I 


In  this  section  we  limit  the  field  to  flake  tools,  and  examine  the  the 
variation  In  the  material  types  from  which  they  are  made  at  different  site 
types  in  each  phase,  I  have  grouped  flake  tools  Into  three  categories:  shaped 
flakes  (projectile  points,  drills,  gravers,  scraper,  spokeshaves);  retouched 
flakes  (b I  faces,  bifacial ly  retouched  flakes,  and  uni  fad  ally  retouched 
flakes);  and  utilized  flakes  (Table  10-5).  As  discussed  elsewhere  (Campbell 
1984:106,  119,  124)  the  categories  bIface,  bifacial ly  retouched  flake  and 
unifacially  retouched  flake  Include  fragments  of  shaped  tools,  manufacturing 
debris,  and  partially  shaped  flake  tools.  Thus,  the  retouched  flake  category 
may  Inform  more  about  manufacturing  than  about  use.  At  any  rate,  the 
retouched  flake  category  generally  represents  less  energy  Investment  than 
finished  shaped  tools,  and  more  than  utilized  flakes. 

A  distinctive  pattern  Is  apparent  among  phases  In  the  proportions  of 
material  types  comprising  the  above  categories  of  flake  Implements  (Table  10- 
6).  Comparing  totals  by  phase,  we  see  that  for  each  category  of  flake  tools — 
shaped,  retouched,  and  utilized — the  proportion  made  of  CCS  Increases  from  the 
Kartar  to  the  Coyote  Creek  period.  Therefore,  even  controlling  for  particular 
categories  of  tools,  we  find  a  distinct  decrease  In  use  of  non-CCS  materials 
and  increase  In  use  of  CCS  materials.  This  change  could  be  due  to  a  change  In 
availability  of  materials,  to  a  greater  suitability  of  CCS  for  making  the 
kinds  of  flake  tools  used,  or  to  a  change  In  mobility  which  changed  the 
frequency  of  contact  with  different  lithic  sources. 


Table  10-6.  Comparison  of  material  types  by  phase  within 
flake  tool  categories^. 
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1.  See  teble  10-5  for  frequency  dete. 
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If  we  look  at  the  distribution  among  site  types  In  each  phase  (Table  10- 
7),  the  same  general  pattern  Is  manifest  for  the  Coyote  Creek  and  Hudnut 
phases;  CCS  constitutes  the  highest  proportion  of  all  categories  of  flake 
tools  In  Type  1  sites  and  the  lowest  in  Type  3  sites.  The  single  exception  is 
retouched  flakes  In  the  Coyote  Creek  Phase.  In  the  Hudnut  and  Coyote  Creek 
Phases  basalt  occurs  In  Its  highest  percentages  In  Type  2  sites  except  In  the 
case  of  utilized  flakes  In  the  Coyote  Creek  Phase,  more  often  made  of  basalt 
at  Type  3  sites  than  Type  2  sites.  The  proportion  of  quartzite  Is  sometimes 
highest  In  Type  2  sites  and  sometimes  In  Type  3  sites,  except  for  retouched 
flakes  In  the  Coyote  Creek  Phase,  a  greater  proportion  of  which  are  quartzite 
at  Type  1  s I tes. 

Although  the  sample  from  Kartar  Type  2  sites  Is  quite  small,  the  data  for 
the  Kartar  Phase  sites  clearly  Indicates  a  different  pattern  of  distribution 
of  material  types.  The  CCS  distributions  are  the  exact  reverse  of  those  of 
the  Coyote  Creek  and  Hudnut  Phases;  the  highest  proportions  of  CCS  are  found 
In  Type  3  sites  and  the  lowest  In  Type  1  sites.  The  highest  percentages  of 
basalt  flake  tools  occur  at  Type  t  sites  and  the  highest  percentages  of 
quartzite  at  Type  2  sites. 

These  patterns  suggest  that  in  Hudnut  and  Coyote  Creek  Phases  non-CCS 
materials  were  used  opportunistically  at  field  camps  (Type  2  sites)  and 
locations/stations  (Type  3  sites)  for  making  flake  tools,  whether  shaped  or 
simply  used  unmodified.  If  we  assume  that  llthic  manufacture  at  Kartar 
locations/stations  (Type  3  sites)  was  also  opportunistic,  then  we  must 
conclude  that  CCS  was  a  less  preferred  material,  and  was  not  selected  to  take 
back  to  the  residential  site.  Alternatively,  the  Kartar  locations/stations 
could  have  some  specialized  function  which  required  CCS  materials  or  brought 
the  users  Into  contact  with  CCS  materials.  For  It  appears  that  during  the 
Kartar  Phase,  locations/stations  were  the  loci  of  specialized  llthic 
manufacture  rather  than  opportunistic  llthic  reduction  as  expected.  Other 
evidence  supporting  this  Interpretation  Is  found  in  the  variable  occurrence  of 
the  microblade  Industry,  discussed  below. 

SPECIALIZATION  IN  CCS  USE 

Another  approach  to  measuring  the  degree  of  specialization  In  llthic 
manufacturing  activities  through  time  and  at  different  site  types  Is  to  hold 
material  type  constant,  and  examine  the  varying  proportions  of  manufactured 
products  among  phases  and  site  types.  I  chose  CCS,  the  dominant  material  of 
the  bifacial  reduction  Industry  In  all  phases,  and  the  material  with  the 
largest  sample  sizes.  Table  10-8  shows  the  proportions  of  shaped,  retouched, 
and  utilized  flake  tools,  and  tabular  knives  within  the  CCS  assemblage  In  each 
phase  and  site  type. 
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Table  10-7.  Comparison  of  material  types  by  phase  and  site  type 
within  flake  tool  categorlesl. 
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Table  10-8. 
site  type. 


Frequency  of  CCS  tool  categories  by  phase  and 
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In  general,  the  proportion  of  shaped  tools  Increases  through  time  and  the 
proportion  of  utilized  flakes  decreases  (Table  10-9),  suggesting  manufacture 
of  a  more  specialized  tool  kit  through  time.  It  Is  not,  however,  a  linear 
trend;  the  highest  proportions  of  shaped  tools  and  retouched  tools  Is  In  the 
Hudnut  Phase. 

Table  10-9.  (Comparison  of  CCS  tool 
categories  by  phase). 
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1.  Sa*  Tabla  10-6  for  fraquancy  data. 

In  spite  of  this  general  trend  through  time,  the  pattern  of  Inter-site 
variation  Is  similar  among  phases  (Table  10-10).  In  each  phase,  the 
proportion  of  shaped  tools  Is  highest  at  residential  (Type  1)  sites  and  lowest 
at  stations/ locations  (Type  3  sites),  and  the  Inverse  pattern  obtains  for 
utilized  flakes.  This  does  not  necessarily  Indicate  that  more  shaped  tools 
were  being  manufactured  at  Type  1  sites;  they  could  be  manufactured  elsewhere 


and  tha  proportions  at  1yp«  '  s I t*s  slaply  raflact  tha  salactivlty  with  Wnich 
things  wars  brought  bach.  Howavar.  In  both  tha  Kartar  and  Coyota  Craak 
Phaaas,  tha  highast  proportions  of  ratouchad  flakas  arm  found  at  Typa  1  sites 
and  tha  lowest  at  Type  3  sites  suggesting  that  different  kinds  of 
Manufacturing  activities  occurred.  Retouched  flakes  in  Hudnut  Phase  sites 
have  the  reverse  pattern,  being  aost  coaaon  at  Typa  3  situs  and  least  coMMon 
at  Type  I  sites.  The  proportions  at  all  three  type  sites  are  very  slallar. 
Much  More  so  than  In  tha  other  periods.  Regardless  of  whether  It  Is  due  to 
Manufacture  or  selectivity,  the  high  proportions  of  shaped  flake  tools  found 
at  Type  1  sites  In  all  phases  Indicates  a  aore  specialized  lithic  inventory  at 
central  base  sites,  as  predicted  by  Chatters. 


Table  10-t0.  Ccaparlson  of  CCS  tool  categories 
by  site  type  within  phases I . 
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1.  8m  T«bl«  10-S  for  friquaney  data. 


HICROBLAOE  INDUSTRY 

HIcroblade  Industries  were  Identified  at  several  project  sites.  Analysis 
of  Intersite  distributions  suggests  that  a  mlcroblade  technology  was  used  by 
the  prehistoric  Inhabitants  from  at  least  7000  B.P.  until  3000  BJ*.,  but  that 
It  played  a  restricted  role  In  the  cultural  system,  only  being  used  at 
temporary  field  camps  and  stations/ locations.  Previous  research  on 
ffiicroblades  in  the  Plateau  addresses  the  historical  significance  of 
microblades  but  a  new  approach  must  be  taken  toward  Interpretation  of  their 
functional  significance. 


Previous  Research 


A  number  of  researchers,  including  Borden  (1950)r  Hunsel  I  (1968),  Browman 
and  Hunsel  I  (1969,  1972),  and  Sanger  (1968,  1970a,b)  describe  microblade 
Industries  In  the  Pacific  Northwest  (Including  the  Columbia  Plateau)  and 
discuss  their  significance.  The  questions  addressed  by  these  researchers  are 
culture  historical  in  nature:  1)  did  microblade  technology  diffuse  to  the 
Pacific  Northwest  from  the  North  American  Arctic  and  Subarctic  regions,  and  If 
so,  when,  and  In  combination  with  what  other  traits;  2)  are  there  distinct 
traditions  of  mlcroblade  technology  within  the  Pacific  Northwest  and  what  are 
their  age  ranges  and  geographic  boundaries?  The  underlying  assumption  Is  that 
the  occurrence  of  this  sophisticated  and  complex  technology  Is  appropriately 
explained  In  terms  of  historical  mechanisms  because  It  was  more  likely  to  be 
diffused  from  a  single  source  than  Independently  Invented. 

Sanger  (1968)  defines  the  Plateau  Mlcroblade  Tradition  as  a  distinctive 
and  long-lived  technique  of  mlcroblade  production  founa  on  the  British 
Columbia  Interior  Plateau  and  the  Columbia  Plateau  (data  for  the  latter 
collected  by  Hunsel  I  1968).  It  can  be  distinguished  In  terms  of  techniques  of 
manufacture  and  morphology  not  only  from  mlcroblade  traditions  in  the  Arctic 
and  Subarctic  of  North  America,  but  also  from  the  mlcroblade  Industry  found  In 
the  coastal  areas  of  the  Pacific  Northwest.  Explanations  that  Interpret  the 
spread  of  microblades  to  the  south  as  evidence  of  mass  migration  (eg.  Borden 
1950)  have  been  rejected  on  the  basis  of  subsequent  research  (Hunsel I  1968; 
Sanger  1968;  Browman  and  Hunsel  I  1969).  Sanger  (1970b)  concludes  that  while 
the  ultimate  origin  of  the  Plateau  Mlcroblade  Tradition  Is  to  the  north,  the 
divergence  must  have  taken  place  at  least  9000  years  ago,  and  no  known 
archaeological  assemblage  represents  the  ancestral  tradition.  He  argues  that 
The  mlcroblade  Industry  Is  an  extremely  functional  cultural  subsystem  that  Is 
relatively  coherent  and  resistant  to  modification.  Mlcroblade  technology 
diffused  to  the  Pacific  Northwest  without  necessarily  being  attached  to  other 
cultural  traits,  and  was  adopted  Into  indigenous  cultures,  even  though  they 
had  established  rather  different  kinds  of  llthic  technology.  The  Plateau 
Mlcroblade  Tradition  persisted  for  close  to  5000  years,  although  microblades 
occur  In  Increasingly  smaller  numbers  through  time.  HIcroblades  are  more 
common  In  the  British  Columbia  Interior  Plateau  than  on  the  Columbia  Plateau. 
The  materials  used  for  making  microblades — vitreous  basalt  In  south  central 
British  Columbia,  obsidian  In  central  British  Columbia,  and  Jasper  and 
chalcedony  on  the  Columbia  Plateau — reflect  local  availability  yet  the 
microblades  and  cores  of  the  Plateau  Mlcroblade  Tradition  show  a  remarkable 
uniformity  In  size  and  morphology  throughout  their  temporal  and  geographic 
distributions  (see  Munsel I  1968;  Sanger  1968;  Browman  and  Hunsel I  1969;  and 
Sanger  1970b  for  morphological  and  metric  traits). 

According  to  Sanger  (1968:113),  "The  mlcroblade  tradition  has  played  an 
Important  role  In  the  development  of  the  historic  Plateau  culture  area."  The 
importance  of  the  role  is  apparently  assumed  from  the  lengthy  and  widespread 
association  of  microblades  with  cultural  assemblages,  because  culture 
historical  research  has  not  addressed  the  question  of  what  the  role  Is. 


Culture  historical  research  has  established  a  number  of  Important  parameters: 
1)  a  microblade  Industry  was  present  In  the  Plateau  region  from  nearly  the 
time  of  the  earliest  occupation;  2)  the  Plateau  HIcroblade  Tradition  has 
features  distinguishing  It  from  microblade  technologies  In  other  areas;  and, 

3)  the  microblade  technology  persisted  for  a  long  time  even  as  cultures 
adapted  to  their  local  environments.  With  this  framework  established,  the 
Interesting  questions  now  to  be  addressed  concern  the  functional  significance 
of  a  microblade  technology  in  the  local  cultural  adaptation. 

Functional  Interpretation  of  Microblades 

If  we  are  to  consider  microblade  Industries  from  a  regional  systemic 
perspective  aimed  at  understanding  the  evolution  of  cultural  adaptations,  a 
different  approach  Is  required.  The  functional  role  played  by  the  microblade 
Industry  In  the  cultural  system  at  any  given  time  period  must  be  Inferred  from 
its  variable  association  with  different  site  types,  different  environmental 
settings,  and  other  artifact  classes,  as  well  as  evidence  about  use  of  the 
objects,  i.e.  morphological  indications  of  wear  and  haftlng.  The  following 
discussion  focuses  on  Inter-sIte  distributions  rather  than  on  Interpretations 
of  function  from  wear  and  modification. 

We  should  not  assume  that  the  frequency  of  microblades  Is  necessarily  the 
same  at  all  kinds  of  sites  at  a  given  time  period,  but  that  microblades  may  be 
associated,  for  functional  reasons,  with  particular  site  types. 

Interpretations  made  by  Sanger  (1970b)  about  frequency  of  microblades  through 
time  In  the  Lochnore-Nesikep  locale  are  suspect  because  the  representativeness 
of  the  sample  and  the  possibility  of  regional  variability  Is  not  considered. 

He  treats  the  differences  in  frequency  between  sites  dated  around  7000  BJ*., 
where  microblades  occur  only  In  minor  percentages,  and  at  the  Lehman  site  with 
a  single  date  of  6600  6.P.  where  microblades  account  for  nearly  50J(  of  the 
artifacts  as  having  temporal  significance.  Given  the  findings  of  this 
project,  that  microblades  have  a  restricted  occurrence — they  are  associated 
with  particular  kinds  of  sites  and  absent  from  other  sites  of  similar  age — It 
seems  more  likely  that  the  sites  dated  around  7000  B.P.  and  the  Lehman  site 
are  parts  of  similar  cultural  systems  and  that  the  difference  In  microblade 
frequency  Is  due  primarily  to  functional  differences  between  the  sites. 

Because  not  all  products  of  a  microblade  Industry  can  be 
deterministically  separated  from  those  of  other  flaking  processes,  the  goal  Is 
not  necessarily  to  conclusively  determine  the  presence  or  absence  of  a 
microblade  Industry  in  every  component,  but  to  systematical  ly  tabulate  the 
occurrence  of  artifact  classes  or  attributes  thought  to  be  related  to 
microblade  production. 

The  question  of  appropriate  criteria  for  recognizing  microblade 
Industries  has  received  considerable  discussion  In  connection  with  culture 
historical  research.  There  is  general  agreement  that  the  occurrence  of  cores 
of  appropriate  morphology  Is  a  reliable  criterion  for  the  presence  of  a 
microblade  Industry  (Sanger  1966:93,  19706:106;  Browman  and  Munsell  1972). 
Cores  bear  the  scars  of  a  number  of  separate  events  and  are  unlikely  to  be 


produced  fortuitously.  However,  the  criterion  of  cores  Is  too  restrictive, 
especially  when  blade  to  core  ratios  of  33:1  are  common  (Sanger  1968). 
Therefore,  It  Is  frequently  desirable  to  make  a  determination  on  the  basis  of 
the  linear  flakes  themselves,  a  more  complex  Issue.  It  Is  generally  accepted 
that  It  Is  not  poss I b I e  to  comp  I ete I y  separate  all  II near  f I akes  of 
appropriate  size  Into  microblades  and  non-microblades,  because  of  the 
potential  overlap  In  morphological  characteristics  between  flakes  struck  from 
a  prepared  microblade  core  and  others  produced  by  general  flake  production  or 
retouching.  Evidence  of  core  preparation  on  the  proximal  end  of  the  linear 
flake  Is  a  relatively  good  Indicator,  but  Sanger  also  calls  for  evidence  of 
successive  flake  removal  (1968,  1970b).  In  this  case,  recognition  of  a 
microblade  Industry  depends  on  characteristics  of  the  assemblage,  not  of 
Individual  objects.  Sanger  suggests  the  criterion  that  In  an  assemblage  of 
small  parallel-sided  flakes  more  than  25$  of  the  specimens  have  a  trapezoidal 
cross  section  (1968:95,  1970b:106).  Browman  and  Munsel  I  (1972)  take  exception 
to  this  criterion  because  of  empirically  demonstrated  variability  In  the 
proportions  of  flakes  with  multiple  arrises  In  Columbia  Plateau  assemblages. 
Likewise,  they  reject  criteria  based  on  the  overall  proportions  of  microblade 
products  In  the  llthic  assemblage  because  this  also  has  been  found  to  be 
variable  across  the  Columbia  Plateau.  Ultimately,  as  Browman  and  Hunsel I 
(1972)  point  out,  there  Is  no  satisfactory  criteria  for  determining  If  a 
microblade  Industry  Is  represented  when  a  very  small  number  of  small, 
parallel-sided  flakes,  and  no  cores,  are  present. 

In  the  culture  historical  approach,  recognizing  microblade  Industries 
from  only  a  small  number  of  linear  flakes  has  proven  to  be  a  problem  primarily 
when  the  boundaries  of  the  temporal  and  geographic  distributions  of  microblade 
traditions  are  In  question.  For  example,  Sanger  (1968,  1970b)  and  Hunsel I  and 
Browman  (1969,  1972)  debated  the  validity  of  recognizing  a  microbade  Industry 
at  the  Orynoch  Slide  site  on  the  basis  of  a  single  microblade  only  because  It 
came  from  a  context  dated  to  approximately  7500  B.P.,  older  than  any  other 
evidence  of  microblades  In  the  Pacific  Northwest.  Otherwise,  the  culture 
historical  questions  do  not  require  making  a  determination  about  every 
questionable  assemblage;  the  historical  parameters — morphology,  age,  and  areal 
extent — of  microblade  traditions  can  be  established  on  the  basis  of  sites  such 
as  the  Ryegrass  Coulee  site  (Hunsel I  1968)  or  the  Lehman  site  (Sanger  1970a) 
at  which  microblade  Industries  are  unequivocally  represented. 

In  a  regional  systemic  approach,  the  Issue  of  how  to  deal  with  small 
assemblages  Is  more  critical  because  of  the  need  to  collect  systematic 
distributional  data.  Two  approaches  can  be  taken.  One  Is  a  deterministic 
approach,  to  systematically  record  only  those  objects  that  are  definitive 
products  of  microblade  production  (those  that  could  not  be  produced  by  other 
Industries).  The  other  Is  a  probabilistic  approach,  to  record  the  occurrence 
of  traits  and  objects  possibly  related  to  mlcoblade  production  and  evaluate 
the  data  In  terms  of  population  (assemblage)  characteristics.  There  are 
advantages  to  each,  and  a  combination  of  the  two  would  be  most  effective. 

The  first  approach  should  Incorporate  development  of  more  refined 
morphological  criteria  for  local  microblade  Industries.  Given  differences  In 
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materials  and  core  preparation  techniques  that  have  been  demonstrated  among 
regions,  criteria  should  be  local  and  not  based  on  morphology  from  other 
areas.  This  could  be  done  by  a  combination  of  replicative  experiments  and 
detailed  studies  of  established  local  microblade  Industries.  Greater  care 
would  need  to  be  taken  In  Identifying  definitive  products,  for  example, 
looking  more  careful  ly  for  core  fragments  as  wel  I  as  complete  cores.  Counts 
of  aefinitive  microblade  products  can  then  be  used  In  looking  at  regional 
distributions  of  microblade  Industries.  The  main  drawback  of  this  approach  Is 
that  the  numbers  of  definitive  products  always  would  be  small,  and  therefore, 
small  sample  sizes  and  sampling  bias  would  pose  problems  In  making  regional 
Interpretations.  For  example,  because  the  Plateau  Microblade  Tradition  Is 
characterized  by  use  of  a  weathered  surface  rather  than  a  fresh  surface  for  a 
striking  platform,  and  because  core  rejuvenation  tablets  are  not  known,  there 
may  be  few  distinctive  products  of  microblade  production  other  than 
microblades  and  cores. 

An  example  of  this  first  approach  is  a  study  by  Kelly  (1982)  who  analyzed 
a  microblade  Industry  from  three  sites  (45-LE-88,45-LE-123,  and  45-LE-130)  In 
southeastern  Washington.  The  archaeological  materials,  largely  from  surface 
collections,  are  dated  only  by  associated  Cascade  bIpoInts  (8000-2000  Bi*.) 
and  stemmed  point  varieties  dated  between  6000  and  2000  BJ*.  The  exhausted 
cores  are  blocky  with  a  rough  cylindrical  or  conical  shape  and  range  in  size 
from  1.5  to  3t0  cm.  They  have  circular  or  ovoid  platforms.  Blade  detachment 
Is  almost  consistently  unidirectional  and  the  arc  of  blade  detachment  varies 
from  one-third  to  two-thirds  the  perimeter  of  the  core.  The  microblades  are 
more  concave  than  straight  In  cross-section,  more  triangular  than  rectangular 
In  overall  shape,  and  have  from  2  to  5  dorsal  arrises.  Lateral  width  varies 
from  0.2  to  0.7  cm. 

Using  replicative  techniques  (Flenniken  1979)  Kelly  was  able  to  closely 
duplicate  the  archaeological  sample  of  microblades  and  exhausted  cores. 
Prehistoric  raw  materials  were  matched  by  selecting  chert  and  chalcedony 
pebbles  and  cobbles  from  nearby  river  deposits.  Two  methods  of  primary 
reduction  appear  to  have  been  used,  one  Involving  bipolar  reduction  of  heat 
treated  pebbles,  the  other  free-hand  reduction  of  cobble  and  subsequent  heat 
treatment.  The  byproducts  of  the  first  technique — pie-shaped  wedges  and 
miscellaneous  shatter— are  Indistinguishable  from  any  other  bipolar  core 
reduction.  The  byproducts  of  the  second  technique  include  large  flakes  usable 
for  making  bIfaces.  After  the  Initial  reduction,  the  remaining  nodule  was 
modified  Into  a  mlcrocore  by  first  modifying  the  shape  of  the  wedge  or  nodule, 
then  preparing  the  platform,  and  finally  by  forming  the  fluted  surface.  The 
byproducts  of  these  stages  are  indistinguishable  from  the  debitage  of  other 
reduction  sequences.  The  mlcroblades  were  also  compared  with  lamellar  flakes 
from  biface  manufacture,  made  by  replicating  three  of  the  projectile  points 
associated  with  the  cores  and  mlcroblades.  It  was  virtually  Impossible  to 
distinguish  the  two.  In  other  words  the  manufacturing  sequence  that  most 
closely  duplicated  the  blades  produced  many  products  nondlstinctive  from 
b I  face  manufacture. 


This  work  is  a  demonstration  that  even  using  sophisticated  llthic 
technological  studies  it  will  not  be  possible  to  deterministically  Identify 
every  single  Item  as  a  product  of  a  microblade  Industry  or  not.  Some  products 
of  microblade  production  will  always  overlap  with  some  products  of  other 
llthic  manufacturing  activities.  Both  kinds  of  error  In  Identification  could 
occur.  Some  microblade  debitage  wilt  be  Indistinguishable  from  debitage  of 
other  processes,  and  some  products  of  other  manufacture  will  be 
Indistinguishable  from  microblade  products.  Also,  we  should  not  assume  that 
microblade  production  was  necessarily  separate  from  other  llthic  manufacturing 
activities  In  practice.  Not  only  did  they  take  place  at  the  same  locations, 
but  there  may  have  been  exchange  between  the  systems.  As  Lohse  (1984d:40) 
comments,  cores  or  chunks  that  are  products  of  the  one  process  can  be  read  1 1 y 
adapted  for  use  in  the  other. 

The  alternarlve  approach  Is  to  count  classes  and  traits  of  objects  that 
are  associated  with  microblade  production,  but  not  necessarily  exclusively. 
This  approach  Is  simpler  because  It  Involves  fewer  assumptions.  Because  It  is 
not  possible  to  deterministically  Identify  microblades  so  that  all  microblades 
and  nothing  but  microblades  are  Included,  the  emphasis  should  be  not  on 
Identifying  Individual  microblades  but  on  counting  morphological  classes  of 
linear  flakes  and  making  the  argument  about  the  likelihood  of  microblade 
production  being  practiced  from  the  overall  proportions.  For  example,  we 
could  look  at  the  proportions  of  linear  flakes  with  multiple  arrises  through 
time.  If  an  Increasing  number  of  the  linear  flakes  are  pressure  flakes 
through  time,  rather  than  microblades,  we  would  expect  to  see  the  proportion 
of  multiple  arrises  decrease. 

The  issue  of  whether  to  approach  microblade  technology  by  deterministic 
application  of  a  stage  model  of  microblade  manufacture  or  to  approach  It  by 
measuring  traits  at  the  population  level  Is  an  example  of  a  more  general  Issue 
recently  raised  about  the  strategy  of  llthic  technology  studies.  Sullivan  and 
Rozen  (1985)  and  Teltser  (n.d.)  both  argue  that  stage  models  cannot  be 
deterministically  applied  and  that  the  appropriate  scale  of  analysis  Is  the 
population.  I  suggest  that  stage  models  still  have  an  extremely  important 
role  to  play;  they  supply  a  framework  withir  which  certain  traits  have 
significance  and  population  characteristics  can  be  Interpreted.  Also,  some 
deterministic  Identifications  should  be  made  to  provide  some  limits  to  the 
kinds  of  technological  activities  that  contributed  to  an  assemblage  (eg., 
identifying  bipolar  core,  microblade  cores,  and  other  cores).  Otherwise  there 
are  too  many  unknowns  In  Interpreting  shifts  in  the  frequency  of  object  types 
or  traits.  However,  It  clearly  Is  productive  to  shift  from  attempting  to 
Identify  Individual  artifacts  with  particular  stages  or  technological  events 
to  looking  at  the  population  characteristics. 

Project  Data  Collection 

In  order  to  identify  possible  microblades,  the  project  established  the 
category  small  linear  flake,  defined  as  parallel-sided  flakes  <1  cm  In  width 
and  twice  as  long  as  they  are  wide.  The  term  linear  flake  Is  suggested  by 
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Sanger  (1970)  for  parallel-sided  blade-1  Ike  flakes  that  have  not  been 
established  as  the  products  of  prepared  blade  core  Industries.  The  10  mm 
cutoff  for  size  Is  used  by  Browman  and  Munsell  (1969).  Small  linear  flakes 
were  found  at  all  excavated  sites.  In  nearly  every  analytic  zone.  Each 
descriptive  site  report  evaluates  the  small  linear  flakes  from  that  particular 
site  In  terms  of  whether  they  constitute  evidence  of  a  microblade  technology. 
The  evaluations  were  generally  made  on  a  site-by-sIte  basis  rather  than  a 
zone-by-zone  basis. 

All  small  linear  flakes  were  examined  for  wear  and  secondary  manufacture 
In  the  standard  functional  analysis.  Wear  was  found  on  very  few. 

At  the  following  sites,  the  authors  conclude  that  a  microblade  Industry 
was  present:  45-00-273  (Jaehnig  1984a),  45-00-282  (Lohse  1984d),  45-00-326 
(Lohse  1984e),  and  45-0K-18  (Jaehnig  1984b).  In  each  of  these  cases,  cores 
are  present,  the  small  linear  flakes  occur  In  relatively  high  proportions,  and 
the  morphological  features  of  the  flakes  match  those  published  by  Sanger 
(1968)  and  Munsell  (1968).  Lohse  (1984a)  also  concludes  that  the  seven  small 
linear  flakes  at  45-00-204  were  probably  microblades  as  the  blade  dimensions 
and  cross  sections  match  published  descriptions  and  those  at  45-00-282. 

A  number  of  other  project  sites  have  low  frequencies  of  small  linear 
flakes  and  lack  microblade  cores,  and  thus  no  good  evidence  of  a  microblade 
Industry;  45-00-214  (Miss  1984a),  45-00-242  (Lohse  1984c),  45-00-243  (Lohse 
19840,  45-00-285  (Miss  1984b),  45-0K-2  (Campbell  1984b),  45-0K-2A  (Campbell 
1984),  45-0K-4  (Miss  19840,  45-0K-1 1  (Lohse  1984f),  45-0K-250  (Miss  19840, 
45-0K-258  (Jaehnig  1983)  and  45-0K-287/288  (Miss  1984d).  Miss  provides 
general  descriptions  of  the  morphology  of  small  linear  flakes  from  sites  45- 
00-214,  45-00-285,  45-OK-4,  45-0K-250,  and  45-OK -287/288.  While  they  are 
blade-like  In  terms  of  length- to- width  relationship,  they  lack  the  multiple 
arrises,  trapezoidal  cross  section,  and  near-right  angle  platform 
characteristic  of  microblades  (Sanger  1968).  In  most  cases  there  Is  a  single 
dorsal  ridge,  a  triangular  cross  section  and  an  acute  platform  angle  <  60 
degrees.  She  concludes  that  the  small  linear  flakes  are  pressure  flakes. 

The  problem  with  the  site-by-slte  evaluations  of  the  linear  flakes  Is 
that  they  did  not  result  In  the  systematic  tabulations  we  would  Ideally  like 
to  have  of  data  on  size,  breakage,  and  morphology  of  linear  flakes  from  all 
zones  at  all  sites.  In  those  cases  where  there  was  clear  evidence  of  a 
microblade  Industry  based  on  the  presence  of  cores  (and  also  at  45-00-204), 
metric  data  and  systematic  Information  on  morphology  were  collected.  However, 
this  was  not  necessarily  done  by  zone,  but  for  the  entire  site  assemblage.  In 
those  cases  where  authors  decided  that  microblades  were  not  present, 
measurements  and  attributes  of  the  small  linear  flakes  are  not  provided.  This 
Is  unfortunate.  As  recommended  above,  because  of  the  overlap  between 
microblades  and  retouch  flakes  systematic  tabulations  of  bladelet 
characteristics  should  be  made  even  for  assemblages  not  thought  to  have 
microblade  Industries. 

Our  only  systematic  data  Is  thus  at  a  general  level — the  frequency  of 
small  linear  flakes  and  microblade  cores  by  material  category  without 
additional  morphological  data.  Looking  at  this  data  by  phase  and  site  type 
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(Table  10-11)  we  see  that  small  linear  flakes  constitute  small  proportions  of 
llthic  assemblages  except  in  Kartar  Phase  Type  2  and  3  sites.  However,  we 
also  see  that  cores  have  been  found  in  assemblages  assigned  to  all  three 
phases.  On  the  basis  of  this  evidence  we  cannot  rule  out  microblade 
production  In  all  three  phases.  The  small  linear  flakes  are  overwhelmingly  of 
CCS  materials,  although  the  greatest  diversity  In  materials  is  found  In  the 
Kartar  Phase.  This  may  simply  reflect  the  larger  sample  size  for  the  Kartar 
Phase,  but  It  Is  also  consistent  with  the  material  proportions  in  general 
llthic  manufacture,  which  is  not  as  heavily  dominated  by  CCS  materials  as 
later  phases.  It  Is  surprising,  however,  that  non-CCS  cores  occur  in  Hudnut 
and  Coyote  Creek  Phase  contexts,  but  not  In  Kartar  Phase  contexts. 

Following  is  a  phase  by  phase  discussion  which  takes  into  account  both 
the  systematic  data  on  linear  flake  frequencies  shown  in  Table  10-11  as  well 
as  the  more  detailed  descriptions  of  microblade  assemblages  from  individual 
s I te  reports. 

Kartar  Phase 


* 


The  industry  Is  best  represented  at  45-00-282  (Lohse  1984d),  where  173 
microb lades  and  13  cores  were  recovered  from  five  zones,  all  of  which  are 
assigned  to  the  Kartar  Phase  and  Site  Type  3.  The  dimensions  of  both  the 
microblade  cores  and  microblades  In  this  collection  are  very  similar  to  those 
recorded  by  Sanger  (1968)  and  Munsell  (1968)  for  microblades  elsewhere  on  the 
Columbia  Plateau  and  British  Columbia  Interior  Plateau.  The  sizes  and 
platform  edge  angles  of  the  cores  are  very  uniform,  as  are  the  blades.  The 
width  of  the  blades  Is  less  variable  than  the  length.  Most  of  the  blades  are 
snapped  distal ly  and/or  proximal  ly,  and  many  of  the  blade  scars  on  the  cores 
end  In  abrupt  hinged  fractures,  suggesting  most  of  the  breaks  occurred  In 
detachment.  Only  six  of  the  microblades  had  macroscoolcal ly  visible  wear, 
consisting  of  feathered  chipping  on  unifaclal  or  bifacial  edges.  Production 
of  microblades  apparently  was  associated  with  45-00-282  from  Its  earl  lest 
occupation  around  7000  B.P.  until  4000  BJ*. 

A  microblade  Industry  Is  clearly  present  In  the  two  Kartar  Phase  zones  at 
45-00-273,  dated  to  5500  and  4500  BJ^.  and  both  assigned  to  Site  Type  3. 
Jaehnig  (1984a: 87-88)  discusses  the  assemblage — two  microblade  cores,  one  core 
fragment,  and  104  small,  linear  flakes — as  a  whole.  The  microblades  compare 
well  with  metric  attributes  published  by  Sanger  (1968)  although  those  from  45- 
00-273  are  generally  shorter.  The  microblade  core  measurements  are  similar  to 
those  published  by  Sanger  (1968)  and  those  from  Ryegrass  Coulee  (Munsell  1968) 
although  the  striking  platforms  on  the  45-00-273  cores  are  somewhat  longer 
than  the  Ryegrass  Coulee  examples.  The  bulk  of  the  linear  flakes  (62)  and  two 
of  the  cores  come  from  the  three  oldest  zones,  all  of  which  are  assigned  to 
the  Kartar  Phase  and  Site  Type  3;  however,  small  linear  flakes  were  also 
recovered  from  the  upper  two  zones,  both  assigned  to  Type  3  and  the  Coyote 
Creek  Phase. 

Small  linear  flakes  thought  to  be  microblades  also  are  found  in  Kartar 
Phase  Type  3  zones  at  45-00-204.  At  other  sites,  zones  assigned  to  Site  Type 


3  and  the  Kartar  Phase  have  at  least  one  small  linear  flake  (45-00-243,  Zone 
4;  45-0K-2A,  Zone  3).  However,  small  linear  flakes  are  absent  In  Zone  4  at 
45-00-242,  with  a  total  llthic  assemblage  of  75  objects,  and  Zone  4  at  45-OK- 
2A,  with  a  total  llthic  assemblage  of  59  objects.  The  absence  of  small  linear 
flakes  in  these  zones  could  be  due  to  the  small  sample  size,  although  these 
are  not  the  smallest  assemblages;  Zone  4  at  45-0K-18  has  four  microblades 
among  Its  55  llthic  objects,  and  Zone  5  at  45-00-273  has  2  microblades  among 
57  objects.  However,  Zone  53  at  45-0K-4,  a  mixed  Kartar/Hudnut  zone,  has  no 
linear  flakes  among  994  llthic  objects. 

Site  Type  2  Is  represented  by  Zones  5  and  6  at  45-0K-288,  dated  from 
before  4800  B.P.  to  4400  B.P.  The  proportions  of  small  linear  flakes  are 
quite  high  (Zone  5=2A%  and  Zone  6=1.4$);  In  fact,  they  are  as  high  or  higher 
than  the  proportions  In  the  45-00-282  zones  (0.6$  to  2.3$).  However,  Miss 
(1984d)  holds  The  opinion  that  the  flakes  do  not  display  the  morphology 
expected  of  microblades.  Because  the  only  other  sites  which  have  such  high 
proportions  of  small  linear  flakes  do  contain  evidence  of  microblade 
production  In  the  form  of  cores.  It  would  be  appropriate  to  re-examine  the 
small  linear  flakes  from  45-0K-287/288  and  compare  tabulated  measurements  and 
morphological  traits  with  those  from  established  microblade  Industries. 

Although  comparable  In  age,  the  single  Kartar  Phase  residential  (Type  1) 
site,  occupied  between  5100  and  4200  Bj*.,  presents  a  remarkable  contrast  In 
terms  of  the  occurrence  of  microblades.  The  assemblage  of  27,027  llthics 
Included  only  3  small  linear  flakes.  Lohse  notes  that  the  morphology  of  the 
few  small  linear  flakes  found  In  both  the  Hudnut  and  Kartar  components  at  45- 
(K-1 1  Is  similar  to  those  found  In  association  with  microblade  cores  at  other 
sites  (Lohse  1984f:73).  Based  on  the  low  frequency  and  the  lack  of  cores  he 
concludes  that  a  microblade  industry  was  not  present  at  the  site,  since  such 
blades  could  be  produced  fortuitously  by  the  more  common  flake  tool  industry. 

Hudnut  Phase 

The  overall  proportions  of  small  linear  flakes  are  lower  In  the  Hudnut 
Phase  than  In  the  Karfar  Phase,  However^  sites  45-C)K-18  and  45-00-326  provide 
evidence  for  microblade  production  during  at  least  the  first  half  of  the 
Hudnut  period,  from  4000  until  3000  B.P. 

Small  linear  flakes  are  quite  rare  at  Hudnut  Type  1  sites;  of  the  seven 
zones  included,  none  had  proportions  higher  than  0.2$.  Proportions  at  four  of 
the  Type  2  zones  ranged  from  0.5$  to  <0.1$,  In  contrast  to  45-0K-18,  zone  2 
'  .8$)  and  45-00-326  (3.0$).  Percentages  at  Type  3  sites  ranged  from  0.1  to 
0.4$. 

The  assemblage  from  45-0K-18  (Jaehnig  1984b)  Includes  103  small  linear 
flakes  and  two  objects  that  probably  are  fragments  of  microblade  cores.  Of 
the  small  linear  flakes,  90  fit  the  dimensions  of  microblades.  Of  these,  57 
(63$),  have  trapezoidal  cross  sections  and  the  remainder  have  a  single  arris. 
Although  small  linear  flakes  are  found  In  all  four  zones  at  the  site,  the  two 
cores  and  the  majority  of  the  flakes  are  found  In  Zones  2  and  3,  which  are 
Hudnut  Type  2  and  Type  3  sites  respectively.  The  three  Hudnut  Phase 


occupations  at  45-0K-18  fall  within  the  time  span  4000  to  3000  BP.  Four 
microblades  may  or  may  not  be  in  situ  In  the  oldest  zone.  Zone  4,  assigned  to 
the  Kartar  Phase. 

The  43-00>326  assemblage  Includes  169  microblades  and  4  cores  (Lohse 
1984e).  The  measurements  and  morphological  attributes  of  the  blades  and  cores 
are  very  similar  to  those  published  by  Sanger  (1968)  and  Munsel I  (1968). 
However,  one  of  the  cores  shows  multiple  striking  platforms,  documenting 
routine  core  rotation.  Such  cores  are  scarce  In  the  Plateau  Microblade 
Tradition,  which  Is  generally  characterized  by  cores  with  use  restricted  to  a 
carefully  prepared  frontal  edge  (Sanger  1968,  1970b).  A  total  of  75  of  the 
microblades  and  two  of  the  cores  are  In  Zone  3,  a  Hudnut  Phase  occupation 
dated  between  4000  and  3000  BP.;  50  microblades  and  one  core  are  from  Zone  4, 
a  Kartar  Phase  occupation  dated  between  5000  and  4000  BP. 

Coyote  Creek  Phase 

In  15  of  the  22  Coyote  Creek  Phase  zones  the  proportion  of  small  linear 
flakes  In  the  llthic  assemblage  Is  between  Q.3%  and  <0.1$.  The  other  seven 
cases  (Zones  l,  2,  and  3  at  45-0K-288;  Zones  1  and  2  at  45-00-273;  and  Zones  l 
and  2  at  45-00-326)  have  proportions  ranging  from  0.6  to  3.7.  The  two 
examples  of  cores  In  Ck^yote  Creek  Phase  sites  are  from  45-00-273,  Zone  2,  and 
45-00-326,  Zone  2.  Each  of  these  sites  has  been  previously  discussed  as 
having  a  microblade  technology,  the  bulk  of  the  evidence  for  which  Is  In 
Kartar  or  Hudnut-aged  assemblages.  I  suggest  that  the  high  frequencies  of 
small  linear  flakes  and  the  presence  of  cores  In  these  Coyote  Creek  zones  Is 
due  primarily  to  mixing.  However,  the  possibility  that  microblade  production 
took  place  at  these  sites  throughout  the  occupation  span  of  the  area  because 
of  proximity  to  appropriate  llthic  sources  or  some  other  functional  reason 
cannot  be  ruled  out.  At  any  rate,  the  overall  frequency  of  small  linear 
flakes  Is  so  low  In  the  Coyote  Creek  Phase  that  If  microblades  were  still 
being  made,  their  production  had  declined  to  a  relatively  minor  activity. 

DISCUSSION 

Let  us  return  to  the  Initial  expectations  and  evaluate  them.  On  the 
whole,  the  evidence  does  Indicate  the  greatest  specialization  In  technology  at 
Type  1  sites  and  the  least  at  Type  3  sites,  as  predicted,  although  different 
categories  of  data  provide  slightly  different  perspectives.  On  the  other 
hand,  we  found  little  evidence  of  specialization  through  time. 

We  expected  to  see,  within  a  given  time  period,  the  greatest  selectivity 
In  raw  materials  and  the  greatest  Investment  In  manufacturing  specialized 
tools  at  Type  1  sites,  and  the  least  at  Type  3  sites.  In  terms  of  selectivity 
of  raw  materials,  we  expected  that  the  proportions  of  raw  materials  at  Type  3 
sites  would  most  nearly  reflect  their  availability  In  the  Immediate  vicinity, 
and  at  Type  1  sites  the  least.  Therefore,  we  were  surprised  that  the  highest 
quantities  of  (X:S,  uncommon  In  the  river  gravels,  occurred  at  Type  3  sites  and 
that  the  highest  quantities  of  quartzite,  more  common  In  the  river  gravels. 


occurred  at  Type  i  sites.  However,  when  we  looked  only  at  flake  tools,  rather 
than  all  llthics,  thus  omitting  unutilized  debitage,  we  did  find  the  greatest 
proportions  of  CCS  at  Type  1  sites  and  the  least  at  Type  3  sites.  It  appears 
that  the  relatively  inefficient  tabular  quartzite  Industry,  which  produces  a 
much  higher  ratio  of  used  to  discarded  flakes  affects  the  overall  proportions. 
In  terms  of  evidence  of  greater  investment  In  manufactured  tools  at  Type  1 
sites,  we  did  find  the  expected  pattern  when  we  looked  at  the  distribution  of 
CCS  products  by  site  type.  The  highest  proportions  of  shaped  tools  were  at 
Type  1  sites  and  the  lowest  at  Type  3  sites,  while  the  proportions  of 
utl I Ized-only  flakes  were  reversed. 

The  role  of  the  bipolar  flaking  of  tabular  quartzite  cobbles  and  the 
production  of  tabular  quartzite  knives  needs  to  be  clarified.  This  Industry 
has  the  earmarks  of  a  very  specialized  technology  that  takes  advantage  of  the 
uniform  physical  qualities  of  a  unique  and  locally  abundant  resource, 
quartzite  cobbles.  Also  the  distribution  of  categories  based  on  degree  of 
modification  should  be  examined  for  material  types  other  than  CCS,  and  for 
cobble  tools,  to  see  if  the  same  pattern  holds.  A  more  convincing  argument 
about  the  nature  of  llthic  manufacturing  activities  by  site  type  can  be 
developed  using  other  technological  data  such  as  frequency  of  primary  flaking 
products,  size  of  flakes,  and  breakage  data. 

For  each  field  of  data  considered  above,  marked  differences  were  found 
among  the  site  types  in  terms  of  the  proportions  of  llthic  products  occurring 
there.  This  is  strong  evidence  of  patterned  scheduling  of  llthic 
manufacturing  activities,  probably  associated  with  the  llthic  tool 
requirements  of  the  subsistence  activities  being  practiced  at  the  site,  and 
perhaps  also  Influenced  by  the  llthic  sources  encountered  In  the  catchment 
areas  being  exploited.  In  other  words,  llthic  manufacturing  activities  vary 
regularly  with  the  seasons  and  activities  undertaken,  rather  than  being 
randomly  or  uniformly  distributed.  That  the  patterns  of  Inter-sIte  variation 
were  generally  the  same  throughout  all  three  phases  Is  remarkable,  given  the 
shifts  in  material  distribution  through  time. 

The  association  of  microblades  with  locations/stations  (Type  3  sites)  and 
possibly  field  camps  (Type  2  sites)  In  the  Kartar  Phase  and  with  some  Type  2 
and  3  sites  In  the  Hudnut  Phase  Is  one  of  the  most  Interesting  findings  of 
this  study.  Microblades  are  not  associated.  In  any  phase,  with  Type  1  sites, 
longer  term  settlements  where  raw  materials  could  be  accumulated  and  tools 
stored  and  more  time  devoted  to  manufacturing.  MIcrobiade  Industries  commonly 
have  been  treated  as  specialized,  sophisticated,  complex  systems  of  llthic 
manufacture.  This  might  be  thought  to  Indicate  that  activities  at  sites  where 
microblades  are  found  were  relatively  specialized,  requiring  special  types  of 
llthic  reduction.  However,  the  faunal  remains  and  lack  of  features  at  Kartar 
Phase  Type  3  sites  reflect  generalized,  opportunistic  foraging,  not 
specialized  activities  (see  Chapter  15).  The  Type  2  occupations  are  less 
generalized,  but  still  relatively  temporary,  and  the  Hudnut  Phase  occupations 
with  mtcroblades  also  appear  to  be  short  term  camps.  1  suggest  that  the 
reason  microblades  are  associated  with  transitory  camps  where  opportunistic 
foraging  was  practiced  Is  that  microblade  production  Is  one  of  the  most 


efficient  and  portable  means  of  providing  expedient,  generalized  tools. 
Microblade  cores  are  light  and  not  costly  to  transport  and  the  blades  can  be 
taken  off  quickly  as  needed.  The  major  problem  with  this  interpretation  is 
the  scarcity  of  wear  noted  on  the  microblades.  Further  research  might  be 
directed  toward  collecting  evidence  to  indicate  whether  the  microblades  were 
used  in  making  composite  tools,  and  whether  assemblages  at  sites  like  45-OO- 
282  Include  utilized  microblades  or  only  discarded  debitage. 

At  any  rate,  the  production  of  microblades  at  stations/ locations  may 
account  for  the  disproportionate  amounts  of  CCS  previously  noted  at  Kartar 
Phase  Type  3  sites.  It  Is  unlikely  that  the  special  activity  connected  with 
Type  3  sites  Is  microblade  production  itself;  If  that  were  the  case,  then  one 
would  expect  to  see  microblades  present  at  the  residential  (Type  1)  sites.  It 
appears  that  microblades  were  being  manufactured  only  for  use  In  areas  other 
than  residential  sites. 

We  cannot  claim  to  have  evidence  of  an  Increasingly  specialized  llthic 
technology  through  time.  In  the  data  most  clearly  relevant  to  measuring 
specialization  of  technology,  I.e.,  the  proportions  of  shaped,  retouched,  and 
uti I Ized-only  tools,  we  did  find  that  the  oldest  phase  had  the  lowest 
proportions  of  shaped  tools,  but  there  was  not  a  linear  trend  through  time,  as 
the  highest  proportions  occurred  In  the  Hudnut  Phase.  Changes  In  llthic 
material  proportions  through  time  are  quite  apparent,  but  are  difficult  to 
relate  to  the  question  of  changes  In  specialization  through  time.  NIthIn  a 
given  time  period.  It  Is  reasonable  to  contrast  the  proportions  of  materials 
at  different  site  types  and  relate  these  to  selectivity  In  use.  Through  time, 
however,  this  Is  difficult.  We  do  not  know  to  what  extent  the  cultural  use  of 
lithics  altered  the  availability  of  materials  through  time,  or  to  what  extent 
trade  networks  changed,  or  territories  changed  In  size,  affecting  the  contact 
with  llthic  sources,  nor  have  we  controlled  for  changes  In  the  use  of  the 
material  types.  Therefore,  we  do  not  know  the  meaning  of  a  gradual  decrease 
In  the  amounts  of  basalt  and  quartzite  and  Increase  in  the  amount  of  CCS  used 
for  manufacturing  flake  tools.  Evidence  of  conservatism  in  the  scheduling  of 
llthic  manufacturing  activities  and  association  with  other  activities  was 
mentioned  above;  the  patterns  of  inter-sIte  variation  are  quite  similar  from 
phase  to  phase  with  the  exception  of  the  high  proportions  of  CCS  at  Type  3 
sites  In  the  Kartar  and  the  association  of  these  sites  with  microblades. 

SHELL  ARTIFACTS 

All  shell  artifacts  from  project  sites  are  ornaments,  either  beads  or 
pendants.  These  Include  Dental  I  urn  or  01 1 vel la  shells  minimally  altered  to 
facilitate  stringing  as  well  as  flat  disks  cut  from  shell  with  a  hole  In  the 
middle.  The  shell  disk  beads  have  not  been  Identified  to  species  and  may  be 
local  freshwater  shells.  Dental lum  and  01 1 vel la.  on  the  other  hand,  are 
Imported  marine  shells.  Marine  shells  provide  our  most  useful  means  of 
establishing  that  prehistoric  cultures  In  the  area  participated  In  trading 
networks  extending  to  the  coast.  Table  10-12  shows  the  frequency  of  shell 
ornament  types  by  phase.  Clearly  trade  networks  were  In  effect  for 


the  known  occupation  span  In  the  project  area.  Differences  In  frequency  are 
suggestive,  but  numbers  are  so  small  that  the  apparent  trend  Indicating 
replacement  of  01  Ivel  la  by  Dental  I  urn  through  time  may  not  be  valid. 


Table  10-12.  Shell  ornaments  by  phase 


Sita 

Rtaaa 

Sita 

Zona 

TV  pa 

OantalluB 

Cl  1v  alia 

01  ac 

Pandant 

Total 

Coy  Ota 
Craak 

46-00-214 

3 

2 

1 

- 

- 

- 

1 

45-00-328 

1 

2 

1 

** 

1 

45-aK-2 

1 

1 

2 

- 

- 

- 

2 

2 

1 

- 

- 

1 

- 

1 

46-aK-250 

SI"* 

2 

2 

- 

2 

- 

4 

Total  N 

8 

- 

3 

- 

8 

X 

88.7 

33.3 

Hudnut 

45-aK-2 

3 

1 

- 

- 

5 

- 

5 

4 

2 

- 

1 

2 

- 

3 

46-0K-4 

62 

1 

4 

- 

1 

- 

5 

4&-(K-2S0 

52 

1 

3 

3 

4 

- 

10 

4B-aK-2S8 

4 

1 

- 

1 

- 

- 

1 

6 

1 

1 

2 

4 

1 

8 

Total  N 

8 

7 

18 

1 

32 

X 

25.0 

21.9 

50.0 

3.0 

Kartar 

45-0K-11 

B 

1 

- 

1 

2 

- 

3 

45-0K-280 

532 

2 

- 

- 

2 

- 

2 

Total  N 

- 

1 

4 

- 

5 

X 

20.0 

80.0 

1.  Nixad  Coyote  Creak  and  Hudnut  phaaea. 

2.  Hixad  Kartar  and  Hudnut  phaaaa. 


FISHING  TECHNOLOGY 

Archaeologists  on  the  Plateau  have  long  been  plagued  with  difficulties  In 
measuring  the  Importance  of  fishing  among  prehistoric  peoples.  Even  In  sites 
from  the  ethnographic  period,  fish  remains  are  seldom  as  common  as  might  be 
expected  among  people  who  intensively  fished  for  some  part  of  the  year. 
Equipment  presumed  to  be  connected  with  f Ishlng—netwelghts,  points,  gorges, 
and  barbs — Is  Important  supplementary  evidence  for  Identifying  fishing  sites. 
Such  equipment  recovered  from  a  number  of  project  sites  Is  described  below. 

In  the  project  area  there  Is  no  netwelght  complex  similar  to  that  on  the 
Snake  River  and  lower  on  the  Columbia  River.  The  five  netwelghts  recorded  at 
the  project  come  from  Kartar,  Hudnut,  and  Coyote  Creek  contexts  (Table  10-13) 
thus  there  Is  no  qualitative  difference  among  the  phases.  None  of  the 


3 


examples  have  been  more  than  minimally  modified  with  a  notch  on  one  or  two 
sides.  It  seems  likely  that  the  Inhabitants'  primary  means  of  weighting  nets 
or  other  fishing  Implements  and  constructions  was  by  lashing  unmodified  rock 
in  tw I ne. 


Table  10-13.  Occurrence  of  specialized  fishing  equipment  by  site  and  phase. 


Ria» 

Stta 

Zona 

Nat 

Walghta 

Ocwpoalta 

Harpoon 

Pointa 

Cempoal  ta 
Harpoon 

Valvaa 

. 

Largo 

Barfeod 

Uni pointa 

Round 
X-aactI on 
Uni  pointa 

Blandar 
X-aaetl on 
B1 pointa 

Coy  Ota 

45-00-214 

2 

- 

2 

- 

Croak 

3 

- 

B1 

3 

- 

- 

3 

45-00-244 

Burial 

2 

2 

4 

- 

- 

- 

45-aK-2 

1 

1 

1 

2 

- 

- 

- 

2 

- 

- 

- 

- 

1 

- 

45-aK-2S8 

2 

- 

1 

- 

- 

- 

1 

Hudnut 

45-00-273 

3 

1 

- 

- 

- 

1 

- 

45-aK-2 

3 

- 

- 

- 

- 

1 

- 

45-aK-4 

52 

- 

- 

- 

- 

- 

2* 

45-0K-11 

A 

1 

- 

- 

3 

- 

- 

45-0K-2Sa 

52 

- 

- 

- 

1 

- 

- 

46-0K-2SB 

4 

- 

1 

1 

- 

- 

- 

Kartar 

45-ar-11 

B 

2 

7 

1 

1 

3 

B 

45-0K-2503 

53 

- 

- 

- 

1 

- 

- 

1.  On*  of  thooa  la  a  aalf-valvad  point. 

2.  Saa  Plata  3-7g  and  Figura  3-17r. 

3.  Wxad  Hudnut  and  Kartar  Riaaa. 


A  variety  of  bone  points  and  barbs  found  in  Plateau  archaeological 
assemblages  are  Interpreted  as  specialized  fishing  equipment.  These  Include 
barbed  points  with  holes  for  attaching  a  line,  composite  harpoon  points  where 
the  barbs  are  attached  separately,  less  specialized  rounded  points,  and 
slender  points  that  could  have  functioned  as  gorges  or  In  composite  fishing 
tools  such  as  leisters  or  hooks.  A  total  of  six  large,  barbed  harpoon  points 
were  found  In  project  assemblages,  all  In  Hudnut  or  Kartar  Phase  components 
(Table  10-13).  Composite  harpoon  assemblies  are  represented  by  both  points 
(unIpoInts  with  a  round  cross-section  at  the  distal  end,  tapering  to  a  wedge- 
shaped  proximal  end)  and  valves  In  assemblages  from  all  three  periods.  Two 
sets  of  valves  and  points  were  found  In  a  burial  at  43-00-244,  dated  around 
160  BJ*.  (Campbell  1984).  The  43-00-214  Coyote  Creek  Phase  assemblage 
Includes  two  types  of  composite  harpoon  assemblies;  a  self-barbed  point  used 
with  one  other  valve  and  the  more  common  kind  made  to  be  used  with  two  valves. 
It  would  be  useful  to  compare  the  morphology  of  the  points  and  valves  In  the 


three  phases  to  determine  if  there  are  stylistic,  functional,  or  technological 
changes.  Round  unipoints  without  tapered  proximal  ends,  possibly  part  of  a 
different  type  of  harpoon  assembly,  and  slender  round  bipoints  that  could  have 
functioned  as  leister  barbs  or  gorges  have  been  found  In  assemblages  of  all 
three  phases. 

These  artifact  types  are  such  rare  components  of  site  assemblages  that 
Inter-sIte  and  Inter-period  comparisons  are  subject  to  serious  sampling 
biases.  In  terms  of  temporal  trends,  we  can  only  conclude  that  specialized 
fishing  equipment  was  used  for  the  entire  span  of  occupation,  and  that 
diversity  in  fishing  equipment  may  actually  have  decreased  through  time,  as 
large  barbed  harpoon  points  have  not  been  found  In  contexts  dating  after  2000 
B.P.  However,  the  two  types  of  composite  harpoon  points  at  45-00-214  may 
indicate  a  diversification  along  new  lines.  Unfortunately,  we  cannot  draw 
conclusions  about  site  function  from  this  information.  The  two  sites 
containing  1he  greatesf  numbers  of  fish  bones,  45-00-211  and  45-00-285,  have 
no  recognized  fishing  equipment.  Apart  from  45-00-214,  the  only  sites  with 
fishing  equipment  are  residential  sites  that  were  used  longer  and  with  more 
intensity  than  any  other  sites  In  the  project  area.  They  may  have  been 
fishing  bases  during  part  of  the  year. 

The  numbers  of  bone  harpccn  points  and  barbs  are  underestimated  somewhat 
by  this  tabulation  because  generally  only  relatively  complete  objects  were 
classified  as  barbed  harpoon  points  or  composite  harpoon  points  and  valves. 
Fragments  of  bone  tools  were  assigned  to  categories  such  as  "shaft  fragment", 
"pointed  bone  fragment",  or  "Indeterminate".  The  proportion  of  modified  bone 
objects  placed  in  these  fragment  categories  Is  so  large  that  an  analysis 
focusing  on  assigning  fragments  to  tool  categories  would  greatly  Increase  the 
sample  size.  For  example,  at  45-0K-258,  while  only  two  unIpoints,  one 
bipoint,  and  eight  awls  were  recorded,  a  total  of  34  objects  were  placed  in 
the  category  pointed  bone  fragments.  A  detailed  analysis  of  modified  bone 
that  systematically  recorded  Information  on  cross-section,  symmetry,  and 
size  ranges  of  dimensions  such  as  shaft  thickness  for  whole  tool^  would  allow 
more  fragments  to  be  assigned  1o  tool  types.  This  might  sufficiently  augment 
sample  sizes  so  that  fishing  equipment  could  be  used  quantitatively  in 
defining  site  function. 
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11 .  RUFUS  MOGDS  LAKE  PROJECTILE  POINT  CHRONOLOGY 


Testing  and  salvage  operations  from  1977  to  1980  within  the  Rufus  Woods 
Lake  Reservoir  on  the  upper  Columbia  River  produced  a  large  collection  of 
projectile  points  spanning  the  last  6-7,000  years.  Over  1,500  complete  and 
fragmented  specimens  were  recovered  from  18  excavated  and  61  tested 
archaeological  sites.  Excavation  exposed  over  60  separate  cultural  components 
Indexed  by  161  radiocarbon  dates.  This  detailed  cultural  record  provided  us 
with  a  unique  opportunity  to  construct  a  sequence  of  projectile  point  types 
that  can  be  used  as  a  reference  for  comparing  the  cultural  record  of  the  Rufus 
Woods  Lake  area  with  others  defined  for  the  northern  Columbia  Plateau. 

Work  over  the  last  thirty  years  has  identified  several  projectile  point 
types  with  demonstrable  historical  sensitivity  (e.g..  Nelson  1969;  Rice  1969, 
1972;  Leonhardy  and  Rice  1970).  However,  these  types  have  In  many  cases  not 
been  rigorously  defined,  nor  have  similar  forms  with  comparable  temporal 
ranges  been  grouped  within  type  series.  As  a  result,  there  Is  no  clear, 
explicit  formulation  of  a  projectile  point  type  sequence  with  standardized 
terminology  and  typological  format.  There  is  thus  no  basis  for  rigorously 
comparing  projectile  point  forms  recovered  In  one  project  area  with  those 
already  analyzed  and  described  In  another.  The  challenge  is  to  construct  a 
classification  scheme  that  is  consistent  and  easily  applied  across  the  broad 
area  of  the  Columbia  Plateau. 

To  this  end,  and  as  a  necessary  prerequisite  for  comparison  of  the  Rufus 
Woods  Lake  projectile  point  collection  to  that  of  the  Columbia  Plateau  as  a 
whole,  we  have  attempted  to  formulate  a  classif Icatory  system  that 
Incorporates  past  work,  has  the  facility  to  consistently  and  easily  compare  a 
range  of  projectile  point  forms  over  a  broad  area,  and  that  Is  statistically 
as  well  as  qualitatively  derived. 

HISTORICAL  ANALYSIS 

Development  of  the  project's  projectile  point  analysis  Is  briefly 
discussed  In  the  survey  report  (Jermann  1985)  and  In  the  research  design 
(Campbell  1984).  Jermann  (1965)  describes  the  Initial  approach,  numerical 
taxonomy  using  cluster  analysis.  This  approach  was  discontinued  when  It  did 
not  yield  satisfactory  historical  classes.  However,  the  technique  of 
collecting  metric  data  by  digitizing  projectile  point  outlines  developed  for 
this  first  analysis  was  continued  and  greatly  facilitated  all  subsequent 
analyses.  Next,  a  paradigmatic  morphological  classification  was  applied. 

While  this  was  found  to  be  temporally  sensitive.  It  was  difficult  to  relate  to 
previously  defined  types  In  other  areas.  In  the  final  stage  of  analysis. 
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discriminant  analysis  was  used  to  develop  quantitative  definitions  for 
previously  defined  historical  types  and  to  assign  Rufus  Woods  Lake  projectile 
points  to  historical  types. 

MORPHOLOGICAL  CLASSIFICATION 

As  a  first  step,  all  projectile  points  and  projectile  point  fragments 
recovered  from  the  Rufus  Woods  Lake  project  were  coded  within  a  paradigmatic 
classification  that  emphasizes  the  complete  physical  description  of  each 
specimen.  Basic  morphological  attributes  were  coded  within  11  classif Icatory 
dimensions;  BLADE-STEM  JUNCTURE,  OUTLINE,  STEM-EDGE  ORIENTATION,  SIZE,  BASAL 
EDGE  SHAPE,  BLADE  EDGE  SHAPE,  CROSS  SECTION,  SERRATION,  EDGE  GRINDING,  BASAL 
EDGE  THINNING,  and  FLAKE  SCAR  PATTERN  (Table  11-1).  We  use  the  first  four  of 
these  dimensions  to  define  18  morphological  types  (Figure  11-1)  that 
approximate  those  projectile  point  types  recognized  for  the  Columbia  Plateau. 
The  other  seven  dimensions  serve  to  describe  the  morphological  types  more 
fully,  and  permit  the  identification  of  variants  within  the  types.  Also,  the 
dimensions  are  used  to  create  a  file  of  basic  descriptive  Information  that  Is 
comb  I ned  with  a  file  of  metr I c  data. 

Development  of  the  definitions  and  their  application  to  actual  projectile 
points  was  aided  by  conceiving  of  the  point  margins  as  series  of  straight 
lines  drawn  from  nodes  that  signal  changes  of  direction  along  the  outlines  of 
the  specimens.  This  approach  is  Illustrated  by  the  figures  on  the  left  side 
of  Figure  11-2.  The  blade  Is  defined  as  line  segment  a-A,  the  shoulder  Is 
line  segment  A-1,  and  the  neck  Is  node  1.  The  stem  Is  line  segment  1-2-3  and 
the  base  is  line  segment  2-a'  or  3-a*.  Of  course,  terms  applied  and  the 
number  of  line  segments  drawn  vary  given  the  basic  subdivisions  of  form. 
Shouldered  lanceolates  are  defined  by  three  or  fewer  line  segments  (aAla'). 
Stemmed  lanceolate  or  triangular  forms  are  defined  by  four  or  fewer  line 
segments  (aAl2a').  Side-notched  triangular  forms  are  defined  by  five  or  more 
line  segments  (aAl23a').  A  basal  notch  Is  defined  by  line  segment  (45). 

(Note:  insufficient  landmarks  were  recorded  on  the  base  to  allow  recognition 
of  a  basal  notch  In  the  digitized  outlines). 

This  paradigmatic  classification  supplied  a  basic  description  of  formal 
variation  In  the  projectile  point  collection  and  its  temporal  distribution 
(Figure  11-3).  However,  while  the  qualitative  dimensions  chosen  to  define 
morphological  types  were  intended  to  aproximate  recognized  variation  In 
projectile  point  form,  they  did  not  supply  the  necessary  basis  for  direct 
correlation  with  recognized  historical  types.  We  sought  a  classification 
procedure  based  in  a  statistical  measure  of  formal  correspondence  with  defined 
historical  types.  To  do  this,  we  chose  discriminant  analysis,  a  multivariate 
statistical  technique  that  has  demonstrated  utility  in  the  classification  of  a 
large  number  of  variables  representing  a  complex  range  of  form.  It  has  been 
applied  with  varying  degrees  of  success  by  a  number  of  archaeological 
typologists  In  the  classification  of  projectile  points  (e.g.,  Gunn  and  Prewitt 
1975;  Holmer  1978;  Thomas  1981). 


fj  JV  WPJ  ■UPB.WIWLtf  UU  ■J'JUWU' 


519 


Table  11-1.  Morphological  projectile  point  classification. 


DIMB18I0N  I:  BLADE-STEM  JUNCTURE 

OIMBISION  VII:  CROSS  SECTION 

N. 

Not  aaparate 

N. 

Not  applicable 

1. 

SI  da-notdiad 

1. 

Planoconvex 

2. 

Ghoul  dared 

2. 

Biconvex 

3. 

squared 

3. 

01  Mond 

4. 

Barbed 

4. 

Trapazol  dal 

9. 

Indata  ml  nata 

9. 

Indatanalnate 

DI1CNSICM  III  OUTLINE 

DIMENSION  VIII:  SERRATION 

N. 

Not  applicable 

N. 

Not  applicable 

1. 

Triangular 

1. 

Not  aarratad 

2. 

Lancaolata 

2. 

Serrated 

S. 

Indata  fill  nata 

9. 

Indata  ruinate 

OIMBISION  III:  STEM  EDGE  ORISITATICN 

OIMBISION  IX:  EDGE  GRINDING 

N. 

Not  applicable 

N. 

Not  applicable 

1. 

Straight 

1. 

Not  ground 

2. 

Contracting 

2. 

Blade  edge 

3. 

Expanding 

3. 

Sten  edge 

9. 

Indataralnata 

9. 

Indetanalnata 

OIMBISION  IV:  SIZE 

OIMBISION  X:  BASAL  EDGE  THINNING 

N. 

Not  applicable 

N. 

Not  applicable 

1. 

Large 

1. 

Not  thinned 

2. 

Ssall 

2. 

Short  flake  acara 

3. 

Long  flaka  acara 

OIMBISION  V:  BASAL  ED6E  SHAPE 

9. 

Indateralnata 

N. 

Not  applicable 

OIICNSION  XI:  FLAKE  SCAR  PATTBIN 

1. 

Straight 

2. 

Convex 

N. 

Not  appUcabla 

3. 

Concave 

1. 

Variable 

4. 

Pol  nt 

2. 

Uni  fora 

S. 

1  or  2  and  notched 

3. 

Ml  xed 

9. 

Indata  ruinate 

4. 

Collateral 

5. 

Tranavarae 

OIMBISION  VI:  BLADE  EDGE  SHAPE 

6. 

Other 

9. 

Indatamlnata 

N. 

Not  applicable 

1. 

Straight 

2. 

Excurvete 

3. 

Incurvata 

4. 

Reaorkad 

9. 

Indata  ruinate 

S«a  Appandtx  J  for  definition  of  dieenelone  and  Modes. 


Figure  11-1.  Morphological  projectile  point  types 


DISCRIMINANT  ANALYSIS 


Use  of  discriminant  analysis  produces  an  explicit,  consistent 
classification  with  mathematically  defined  ranges  of  variability.  Its  use 
assumes  the  adequacy  of  prior  type  formulations,  and  simply  speeds  up  the 
application  of  prior  typologies.  This  analysis  enables  the  researcher  to 
quickly  categorize  a  large  col  lection,  and  offers  a  statlsical  basis  for  the 
definition  of  new  types  as  well  as  an  explicit  definition  of  recognized  types. 
When  combined  with  the  paradigmatic  classification  described  above, 
discriminant  analysis  allows  us  to  correlate  the  Rufus  Woods  Lake  projectile 
point  sequence  with  other  chronologies  In  both  a  qualitative  and  quantitative 
manner.  For  a  more  complete  discussion  of  this  multivariate  statistical 
method  see  Nie  et  al.  (1975),  Johnson  (1978),  and  Klecka  (1980). 

SELECTION  OF  HISTORICAL  TYPES  AND  TYPE  ASSEMBLAGES 

A  review  of  the  archaeological  literature  allowed  us  to  Identify  twelve 
projectile  point  types  with  demonstrated  or  assumed  historical  sensitivity.  1 
use  the  term  "type"  here,  although  some  of  these  projectile  point  forms  have 
never  been  explicitly  defined.  Table  11-2  lists  the  projectile  point  types 
and  type  variants  used  In  this  analysis.  The  type  names  are  those  commonly 
applied.  The  variant  labels,  although  based  on  recognized  variation  In  known 
types,  are  of  our  own  Invention.  The  types  are  grouped  on  the  basis  of  haft 
treatment  into  six  series,  and  on  the  basis  of  general  outline  Into  two 
divisions.  The  type  numbers  used  In  this  report  reflect  the  series  divisions; 
note  that  they  are  different  from  the  numbers  used  In  the  descriptive  site 
reports  (see  Appendix  I,  Figure  1-1  for  correspondences). 

Group  autonomy  was  established  for  all  the  types  and  type  variants  listed 
In  Table  11-2,  except  for  the  division  of  Quilomene  Bar  Corner- notched 
variants  A  and  B.  These  proved  to  be  very  closely  associated,  and  lacking  any 
evidence  of  discrete  temporal  distribution,  we  combined  the  two  variants  Into 
a  single  type,  Quilomene  Bar  Corner-notched.  Also,  as  will  be  discussed 
below,  we  have  been  audacious  enough  to  define  the  previously  poorly  described 
large  shouldered  lanceolate  point  as  the  Mahkin  Shouldered  Type,  and  a 
recognized  variant  of  Rabbit  Island  Stemmed  as  the  Nespelem  Bar  Type.  In  both 
instances,  type  definition  followed  recognition  of  discrete  temporal 
distributions  for  these  forms  In  the  archaeological  record  of  the  Rufus  Woods 
Lake  Reservo  I  r. 

Selection  of  projectile  point  collections  for  study  was  biased  by  factors 
of  expediency.  We  selected  those  that  (a)  constituted  the  originally  defined 
type  specimens  or  contained  specimens  clearly  Identified  by  authors  as 
recognized  types  or  type  variants,  (b)  were  reasonably  we  I  I -dated,  and  (c) 
were  clearly  Illustrated  to  scale  In  published  plates  and  figures.  When 
possible,  as  In  the  case  of  Marmes  Rockshelter,  the  Fraser  River  Drainage,  and 
the  Rufus  Woods  Lake  Reservoir,  specimens  were  handled,  with  measurements 
taken  and  paradigmatic  codes  applied. 

We  made  no  effort  to  randomly  sample  nor  standardize  the  sample  of 
specimens.  From  the  outset,  we  assumed  that  the  types  exist,  that 
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correlations  of  formal  attributes  Identified  by  prior  researchers  approach 
reality.  At  every  juncture,  we  tried  to  assemble  the  largest  number  of  type 
specimens  possible.  We  wanted  metric  definitions  sufficiently  broad  to  ensure 
coverage  of  the  postulated  range  of  variation  In  form,  and  thereby  be  In  a 
position  to  evaluate  variation  within  type  categories  with  an  eye  to 
recognition  of  significant  variation  not  previously  Identified.  In  several 
Instances,  we  subjectively  selected  specimens  that  to  us  represented 
characteristic  examples  of  some  types.  We  Imposed  type  designations  on 
specimens  when  authors  failed  to  assign  these  to  one  of  the  recognized 
Columbia  Plateau  types.  This  subjectivity  Is  not  what  we  would  have 
prererred,  but  It  was  Inescapable  for  the  very  reason  that  this  study  assumes 
Importance:  there  simply  Is  no  agreed  upon  projectile  point  typology  for  the 
Columbia  Plateau. 


Table  11-2.  Historical  projectile  point  types  and  type  variants 
used  In  this  analysis. 


Division 

Series 

Point  Typoa 

Lanceolate 

Lancaolata 

Large  unnaaad  lancaolata  (Typo  11)1 
Winduet  C  [Type  18) 

Caacada  A  (Type  13) 

Caacada  B  (Type  14) 

Cascade  C  (Type  15) 

Shouldered  Lancaolata 

Hindust  A  [Type  81)^ 

Winduet  B  (Typo  88)1 

Lind  Coulee  (Type  83)1 

Mhkin  Shouldered  (Typo  84)S 

Triangular 

Sida-notchad  Triangular 

Cold  Springs  Sida-notchad  (Type  31) 
Plateau  Side-notched  (Type  38) 

Corner-rnioved  Triangular 

NoapalsaBar  (Type  41)^ 

Rabbit  Island  A  (Type  48) 

Rabbit  Island  B  (Type  43) 

Corner- notch  ad  Triangular 

Colusbia  Oornsi— notched  A  (Type  51) 
Quiloeans  Bar  Corner-notched  (Type  58) 
Qullcsiene  Bar  Corner- notched  A 

Quiloaans  Bar  Corner-notched  B 

Colusbia  Cornar-notchsd  B  (Type  53) 
Wallula  Rectangular  Staeasd  (Type  54) 

Basal-notched  Triangular 

Qulloaana  Bar  Basal-notched  A  (Type  61) 
Qullouans  Bar  Basal-notched  B  (Type  B8) 
Coliabla  StMaod  A  (Type  63) 

Coliabla  Stasaad  B  (Type  B4) 

Coliaibla  StaawMd  C  (Type  B5) 

1.  Dropped  out  of  analysle  for  final  claaalfl cation  rune  aa  no  nxaoplaa 
nara  Identified  In  tha  Rufua  Wood  Laka  prRjact  areik 


8.  Type  defined  baaed  on  distribution  altbln  tha  Rufua  Woods  Laka 
cultural  saquancft 


METRIC  VARIABLES  AND  DISCRIMINANT  ANALYSIS 

Measurements  used  In  discriminant  analysis  were  taken  from  the  two- 
dimensional  outline  of  projectile  point  form.  Either  original  Illustrations 
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or  actual  specimens  were  photocopied  and  landmarks  placed  at  the  selected 
points  of  measurement  (position  of  landmarks  shown  on  the  right  side  of  Figure 
11-2).  Landmarks  were  defined  with  a  plotter  (Hewlett  Packard  7210, 
coordinates  measured  with  a  digitizer  (Summagraphics  Bit  Pad  One),  and  stored 
on  a  computer  file  (Cromemco  System  Three  Microcomputer).  Digitizing  the 
projectile  point  outlines  allowed  us  to  develop  a  large  data  file  of  metric 
measurements  that  could  be  used  to  quickly  characterize  variation  In 
morphology  and  to  provide  accurate  depictions  of  artifact  outlines. 

Table  11-3  lists  the  point  measurements  derived  from  digitized  data. 
Figure  11-4  illustrates  the  variables  measured  for  each  projectile  point  form. 
These  were  coded  as  distance,  length,  width,  and  angle  measurements. 

Discriminant  analysis  was  used  for  two  purposes.  The  first  was  to  allow 
us  to  Infer  diagnostic  elements  of  the  defined  historical  types  by  exploring 
ways  In  which  we  could  discriminate  among  groups  on  the  basis  of  some  set  of 
characteristics.  The  second  was  to  develop  a  consistent  classification  based 
on  mathematical  equations  called  "discriminant  functions",  which  combine  the 
group  characteristics  In  a  way  that  allows  identification  of  the  group  which  a 
given  case  most  closely  resembles.  Both  Interpretation  and  classification  are 
dependent  upon  Identification  of  the  discriminating  variables. 

Canonical  discriminant  functions  or  linear  combinations  of  the 
discriminating  variables  are  formed,  with  the  idea  being  to  separate  the  group 
means  as  much  as  possible.  The  coefficients  for  each  function  maximize  the 
differences  between  the  group  means,  and  each  sequent  function  cannot  have 
values  correlated  with  values  on  the  previous  function.  The  maximum  number  of 
unique  functions  Is  equal  to  the  number  of  groups  in  the  analysis  minus  one, 
or  the  number  of  discriminating  variables  employed,  whichever  Is  fewer. 
Conceptually,  the  discriminating  variables  can  be  viewed  as  axes  in  n- 
dl  mens  Iona  I  space;  each  data  case  Is  a  point  in  this  space  with  coordinates 
that  are  the  case's  value  on  each  of  the  variables.  A  centroid,  representing 
the  Imaginary  point  whose  coordinates  are  the  group's  mean  on  each  of  the 
variables  measured,  serves  to  summarize  the  position  of  each  group  within  this 
n-dimensional  space.  No  group's  territory  Is  identical  with  any  other, 
athough  considerable  overlap  may  occur.  Plots  showing  the  dispersion  of  the 
group  centroids  can  be  used  as  an  Intuitive  measure  of  the  distinctiveness  of 
the  selected  groups  or  of  our  ability  to  discriminate  among  the  groups  given 
the  discriminating  variables  we  have  chosen  to  employ. 

We  can  examine  the  correlation  between  variables  by  means  of  a 
correlation  coefficient,  standardized  to  vary  between  -1  and  +1.  A  high 
correlation  means  that  one  score  on  one  scale  can  be  predicted  fairly  well  by 
knowing  the  score  on  the  other  scale  In  that  particular  pair.  Each 
correlation  coefficient  Is  an  estimate  of  the  strength  of  the  relationship 
between  the  corresponding  pair  of  variables  within  the  group. 

When  we  shift  our  focus  from  Individual  cases  and  group  centroids  to 
discovering  the  contribution  of  Individual  variables  (relative  importance),  we 
can  examine  the  magnitude  of  the  standard  coefficients  (the  larger  the 
magnitude,  the  greater  the  variable's  contribution).  A  discriminant  function 
can  be  "named"  on  the  basis  of  the  structure  coefficient  by  noting  the 
variables  having  the  highest  coefficients.  This  Is  important  for  Identifying 
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Table  11-3.  Measurements  recorded  for  projectile  points. 


tCAEUREMBTrS 

Blad*  MaaaurManta 

B1. 

Blada  Length  (.Isa].  Tha  diatanca  froa  tha  blada-haft  Juncture  (Node  A) 
to  tha  tip  of  tha  point,  taken  on  tha  vertical  axle  a-F. 

Ba 

BS. 

Blade  Width  [.laa].  Tha  diatanca  froa  tha  aldaat  point  on  tha  right 
lateral  nargtn  of  tha  blada  to  tha  aldaat  point  on  the  left  lateral 
aargln  of  the  blad» 

BLW 

B3. 

Blada  Angle  (degraaa).  The  outalda  angle  bataean  the  blada-haft  J uncture 
and  tha  aargln  of  tha  blada  (axia  A  and  llna  aagaant  aA].  If  tha  blade 
aargln  la  aarkadly  convex,  tha  blada  angle  follcaa  tha  loaar  aactlon  near 
tha  blada-haft  juncture  0thar«1a%  It  folloaa  tha  general  trend  of  tha 
blada  aargla 

BLA 

Haft 

Maaauraaanta 

HI. 

Haft  Length  (.laa).  Tha  diatanca  froa  the  loaaat  point  on  tha  baaal 
aargln  to  tha  blada-haft  juncture  (axia  F  to  A  on  vertical  axia  a-a’). 

HAL 

tc. 

Hack  Width  (.laa).  Tha  diatanca  froa  the  point  defining  tha  blada-haft 
juncture  on  tha  right  aargln  of  tha  haft  to  tha  point  defining  tha  blada- 
haft  juncture  on  tha  left  aargln  of  tha  haft  (Node  1). 

NM 

W. 

Baaal  Width  (.laa).  Tha  diatanca  froa  tha  aldaat  point  on  tha  right 
lateral  aargln  of  tha  baaa  to  tha  aldaat  point  on  tha  left  lateral  aargln 
of  the  baa» 

BAW 

m. 

Shoulder  Length  (.leal.  Tha  diatanca  bataean  A  and  A*.  A*  ia  not 

Indicated  on  each  draalng  In  Figura  11-4  but  It  la  tha  axle  along  ahloh  tha 
neck  aldth  (K]  la  aaaaurad. 

6HL 

16. 

Baaal  Angle  (dagreaa].  Tha  angle  bataean  tha  F  axle  and  tha  baaal  aargln 
of  the  haft. 

BAA 

HB. 

Baaal  Hargin  Angle  (dagreaa].  The  angle  bataean  tha  F  axia  and  tha 
lateral  aargln  of  tha  haft. 

BMA 

H7. 

Shoulder  Angle  (dagreaa].  Tha  angle  bataean  tha  ahouldar  of  the  blade  and 
axia  A. 

8HA 

Othar  Maaauraianta 

61. 

Thickneaa  (.laa].  Thicknaaa  of  tha  blada-haft  juncture  taken  on  axia  JL 

On  lancaolata  foraa,  thia  aaaaura  la  taken  bataean  tha  aldaat  lateral 
pointa  on  the  blada.  On  triangular  fom%  It  la  taken  at  the  nacl^ 

GS. 

Weight  (.Iga].  Thia  aaaaura  appUaa  to  ahola  apeclaana  Broken 
apaclaana  aay  ba  Included  only  If  a  raaacnabla  aatlaata  of  tha  original 
alze  can  ba  nada. 

63. 

Total  Length  (.laa].  Tha  diatanca  behiaan  axia  a  and  a'  along  vertical 
axia  a'. 

Ta 

Ratloa  CalcuLatad  froa  Abova 

R1. 

Blada  Langth/Total  Langth 

BLl/TOL 

fB. 

Neck  Wldttv^aaal  Width 

Nai/B« 

ns. 

Baaal  Width/Blada  Width 

BM/BIW 

Lanoaolate  SiMMidarad  Lanodolal*  SMa-welcliad  Triangular 


B1.  Blada  Length  H6.  Basal  Margin  Angle 

B2.  Blade  Width  H7  Shoutder  Angle 

B3.  Blade  Angle 

HI.  Halt  Length 

H2  Neck  Width 

H3.  Basal  Width 

H4.  Shoulder  Length 

H5.  Basal  Angle 


Figure  11-4.  Projectile  point  measurements 
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the  kind  of  Information  carried  by  the  discriminant  functions  that  Is  useful 
for  discriminating  among  groups  under  consideration. 

Discriminant  functions  are  ranked  by  eigenvalues;  the  larger  the  value, 
the  greater  the  discrimination  afforded  by  the  function.  Eigenvalues  can  only 
be  assessed  relative  to  one  another  (6x  greater,  etc.).  They  can  be  converted 
to  relative  percentages  as  a  measure  of  the  amount  of  variance  accounted  for. 
There  Is  no  rule  on  how  large  the  relative  percentage  must  be  before  the 
discriminant  function  is  considered  important. 

Canonical  correlations  are  measures  of  association  that  summarize  the 
degree  of  relatedness  among  groups  and  the  discriminant  function,  from  0  or  no 
relationship,  up  to  a  maximum  of  1;  the  rule  being  the  larger  the  number,  the 
more  the  degree  of  association.  In  basic  terms,  this  value  Judges  how  well 
the  discriminant  function  Is  doing  at  separating  groups. 

Classification  functions  are  constructed  that  allow  us  to  sort  unknown 
cases  into  the  established  groups.  We  can  use  these  to  check  on  the  accuracy 
of  our  classification  procedures  by  taking  "known"  cases  and  applying  the 
classification  rule;  the  proportion  of  cases  correctly  classified  Indicates 
the  accuracy  of  the  procedure  and  Indirectly  confirms  the  degree  of  group 
separation  (cf.  Klecka  1980).  The  proportion  of  "known"  cases  Is  also  an 
additional  Intuitive  measure  of  group  difference,  and  can  be  used  In 
conjunction  with  the  canonical  correlation  to  Indicate  the  amount  of 
discrimination  supplied  by  the  variables. 

Specifically,  we  used  an  SPSS  subprogram  that  utilizes  a  stepwise  method 
to  select  the  best  set  of  discriminating  variables  by  minimizing  Wilke's 
lambda.  The  classification  results  tables  provided  the  number  of  cases 
classified  into  each  group  and  the  percentage  of  correct  classification  for 
known  cases.  Statistics  for  each  case  Include  the  discriminant  score  and 
classification,  the  probability  of  a  case  being  that  far  from  the  group 
centroid,  the  probability  of  the  case  being  in  that  group,  and  the  probability 
of  membership  In  the  second  closest  group.  Plots  of  cases  were  obtained 
locating  group  centroids  in  a  scatter  plot  in  n-dimenslonal  space  based  on  the 
first  two  discriminant  functions. 

The  Initial  discriminant  analysis  run  involved  23  historical  projectile 
point  types  and  type  variants,  represented  by  726  specimens.  Running  all 
types  together  proved  satisfactory,  with  over  80J  of  the  cases  correctly 
assigned,  and  demonstrating  the  rough  autonomy  of  the  Identified  types. 
However,  visual  examination  of  the  type  assignments  showed  some  unwanted 
overlap  In  lanceolate  and  triangular  forms,  a  basic  division  that  we  felt  was 
imperative  to  keep  clear.  We  therefore  decided  to  run  the  lanceolate  and 
triangular  forms  separately.  The  type  assignments  improved  considerable.  We 
also  experimented  with  running  the  six  major  morphological  series  separately, 
omitting  or  adding  variables  as  this  seemed  appropriate. 

Figure  11-5  shows  the  separation  of  the  six  major  type  series,  and 
Figures  11-6  through  11-11  show  the  distribution  of  Identified  types  within 
these  series  as  scores  plotted  on  coordinates  within  n-dimenslonal  space.  As 
we  expected,  the  six  major  morphological  type  series  are  quite  distinctive, 
with  the  Lanceolate  and  the  Side-notched  morphological  series  showing  the 
greatest  spatial  separation. 
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1  •  Lancaolat* 

2  •  Shouldarad  Lmoaolat* 

1  •  Slda-notcAad  Triangular 

4  •  Cornar-raaovaa  Triangular 

5  •  Oornar-notciMd  Triangular 

6  •  Baaal-notctiaa  Triangular 

Figure  11-5.  Plot  of  group  centroids  for  the  six  major  type 
series. 

In  the  Lanceolate  Series  we  found  that  Cascade  Type  variants  A  and  C  are 
closely  grouped  and  very  much  distinct  from  the  unnamed  Large  Lanceolate  Type 
and  the  Cascade  Type  B  variant  and  W Indust  Type  C  variant  (Figure  11-6). 

In  the  Shouldered  Lanceolate  Series,  there  is  a  clear  separation  of 
WIndust  Type  A  and  Type  B  variants,  both  from  each  other  and  from  the  Lind 
Coulee  Type  and  the  Mahkin  Shouldered  Type  (Figure  11-7).  Conversely,  the 
Lind  Coulee  Type  and  the  Mahkin  Shouldered  Type  appear  closely  related. 

For  Side-notched  forms,  we  see  that  the  Cold  Springs  Side-notched  Type 
and  the  Plateau  Side-notched  Type  are  clearly  differentiated  (Figure  11-8). 

Corner-removed  Triangular  examples  are  equally  well  separated  (Figure  li- 
9),  with  visually  Identical  distance  between  the  Nespelem  Bar  Type  and  the 
Rabbit  Island  Type  A  and  B  variants. 

Consideration  of  the  Corner- notched  Triangular  Series  shows  the  Quilomene 
Bar  Corner-notched  Type  to  be  the  most  distinctive,  although  most  closely 
related  to  the  Columbia  Corner-notched  Type  A  variant  (Figure  11-10).  Both 
are  distinct  from  the  Columbia  Corner-notched  Type  B  variant  and  the  Wal'ula 
Rectangular-stemmed  Type. 

Basal-notched  Triangular  Series  forms  show  good  separation  as  well 
(Figure  11-11),  with  the  Columbia  Stemmed  Type  A,  B  and  C  variants  in  a 
cluster  set  off  from  the  Quilomene  Bar  Basal-notched  Type  A  and  B  variants. 

The  clear  separation  of  variants  within  both  of  these  types  Indicates  the 
efficacy  of  the  variant  identification. 
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31  ■  Cold  Springs  Sloo-notckod 

32  ■  Platsau  SIdo-notchotf 

Figure  11-8.  Plot  of  group  centroids  for  the  side-notched 
triangular  type  series. 
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41  «  N«sp*l«0  B«r 

42  ■  Rabbit  Island  A 

43  •  Rabbit  Island  B 

Figure  11-9.  Plot  of  group  centroids  for  the  corner-removed 
triangular  type  series. 
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31  •  Coluibla  Coriwr-notchad  A 

32  -  QuIIomm  Bar  Cornar-notchad 

33  •  Coluatila  Cornar-notchad  B 

34  ■  Hallula  Ractangular  Stananad 


Figure  11-10.  Plot  of  group  centroids  for  the  corner-notched 
triangular  type  series. 
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61  ■  QuMomana  Bar  Batal-notchad  A 

62  ■  Qultonana  Bar  Baul-notchad  B 

63  •  Columbia  Stammad  A 

64  •  Columbia  Stammad  B 
63  •  Columbia  Stammad  C 


Figure  11-11.  Plot  of  group  centroids  for  the  basal-notched 
triangular  type  series. 


CLASSIFICATION  OF  RUFUS  WOODS  LAKE  FAINTS 

Satisfied  that  we  had  selected  a  set  of  variables  that  provided  adequate 
discrimination  for  cases  with  known  memberships,  we  derived  a  set  of 
classification  functions  that  would  permit  classification  of  new  cases  with 
unknown  memberships.  In  classifying  the  projectile  points  from  the  Rufus 
Woods  Lake  Reservoir,  we  retained  the  basic  distinction  between  lanceolate  and 
triangular  forms,  making  two  separate  discriminant  runs.  We  did  not  think  it 
necessary  nor  advisable  to  make  separate  runs  for  the  major  morphological 
series.  At  this  stage  we  were  able  to  classify  6Q%  of  the  lanceolate  cases 
and  96%  of  the  triangular  cases  (Tables  11-4  and  11-5). 

Once  these  classification  runs  were  accomplished,  we  sat  down  and 
manually  sorted  all  of  the  classified  projectile  points  Into  the  designated 
type  groups.  Inconsistencies  were  noted,  and  the  data  checked  for  errors  In 
digitizing  or  coding.  Any  errors  were  corrected,  and  the  two  runs  performed 
again.  At  this  stage,  we  also  dropped  out  those  early  lanceolate  and 
shouldered  lanceolate  types  and  type  variants  that  were  not  represented  in  the 
Rufus  Woods  Lake  collection,  and  once  again  combined  lanceolate  and  triangular 
series  to  compare  assignments  with  those  produced  previously.  Changes  in 
classification  consisted  primarily  of  shifts  in  the  placement  of  large 
triangular  and  lanceolate  forms  with  slight  to  moderately  well-defined 
shoulders  (le,  the  Nespelem  Bar  Type  and  Mahkin  Shouldered  Type  projectile 
points).  Errors  were  minor,  but  we  decided  to  preserve  the  fundamental 
distinction  between  lanceolate  and  triangular  projectile  points  and  produced  a 
final  classification  run  for  each  of  the  two  divisions. 

Table  l1-4.  Proportion  of  cases  correctly 
classified  in  lanceolate  run. 


Group 

correct 

Group 

Aesi  gnaent 

s 

Other 

Group 

Aeel  graient 

X 

12 

12 

63.6 

13 

36.4 

13 

13 

76.0 

12 

12.5 

14 

12.5 

14 

14 

64.6 

15 

9.2 

13 

6.2 

IS 

IS 

82.4 

14 

17.6 

24 

24 

91.2 

14 

8.9 

Tables  11-6  through  11-9  present  the  discriminant  functions  developed  In 
these  two  runs;  Tables  11-6  and  11-7  listing  the  standardized  coefficients  for 
the  discriminating  varables  by  functions,  and  Tables  11-8  and  11-9  listing 
the  eigenvalues,  percentage  of  variance  explained,  canonical  correlations,  and 
function  "names".  For  lanceolate  points,  the  first  two  discriminant  functions 
(Function  #l  Haft  length;  and  Function  #2  Neck  width,  blade  width,  shoulder 
angle,  and  shoulder  length)  account  for  91$  of  the  variance.  For  the 
triangular  run  (Function  #1  Shoulder  angle;  Function  #2  Basal  margin  angle; 
function  #4  Basal  width,  neck  width/basal  width  ratio)  account  for  94$  of  the 
variance.  Thus,  not  surprisingly,  we  see  that  haft  construction,  including 
stem  and  shoulder  configuration  and  proportion,  are  the  prime  discriminating 
variables  In  defining  the  various  historical  projectile  point  types  and  type 
variants.  For  lanceolate  points,  haft  length  and  the  development  of  well- 
defined  shoulders,  coupled  with  blade  and  neck  width,  are  the  major  variables, 
particularly  reflective  of  shou Idered/stemmed  versus  unshouldered  lanceolate 
points,  and  broad,  perhaps  Incipient  shouldered,  lanceolates  versus  narrow 
lanceolate  points.  By  contrast,  for  triangular  points,  variance  In  form  Is 
often  more  subtle,  the  primary  discriminating  variables  being  shoulder  angle 
(sloping,  straight,  contracting),  basal  margin  angle  (contracting,  straight, 
expanding),  and  stem  size  or  proportion,  reflected  In  basal  width  and  the 
ratio  between  neck  and  basal  width. 

Table  11-6.  Rotated  standardized  discriminant 
function  coefficients,  lanceolate  run. 


Functi  on 


'  i 

2 

3 

4 

HAL 

1 .B2830* 

0.56166 

0.13644 

0.09102 

NB) 

-0. 66939 

-2.13060* 

0.04343 

1.07933 

BLW 

-0.37964 

1 .67766* 

-0.38004 

0.14127 

SHA 

-0.56996 

0.72942* 

0.30114 

0.16290 

SHL 

-0.14420 

-0.56916* 

-0.17645 

0.02717 

BAA 

0.02964 

-0.19461 

1.15468* 

0.05487 

NBI/BAM 

0.07643 

-0.36943 

0.09665 

2.64092* 

BM 

0.52040 

-0.01949 

0.75846 

-1.39651* 

BMA 

0.90011 

-0.29259 

-0.12511 

1.13013* 

BLl/TX 

0.43699 

0.36965 

-0.06445 

-0.71940* 

BLA 

0.20606 

0.17726 

0.16446 

0.46153* 

1.  So*  Table  11-3  for  explanation  of  varlablaa. 
*  danotaa  diacriwinating  varlablaa. 


Rotated  standardized  discriminant  function  coefficients,  triangular  run. 
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Table  11-8.  Canonical  discriminant  functions,  lanceolate  run. 


Fkxictl  on 

Elganvalua 

Parcant  of 
Varlanca 

Cwulatlva 

ftrcant 

CWnonlcal 
Corral  atl  on 

01  aerial  noting 
Varlablaa^ 

1 

8.66S16 

72.69 

72.68 

0.9466556 

HAL 

2 

2.25006 

19.97 

91.55 

0.8320537 

NBIrOLW,  SHA,a«. 

3 

0.9BS69 

9.27 

99.62 

0.7045537 

8AA 

4 

0.02192 

0.18 

100.00 

0.1461194 

NBf/6i«r,  04H,8NA, 
OLiytCL,  8LA 

1.  Saa  TabCa  11-3  for  axplanatlon  of  varlablaa. 


Table  il-9.  Canonical  discriminant  functions,  triangular  run. 


Functi on 

Elganvalua 

Parcant  of 
Varlanca 

Ctaiulativa 

hreant 

Canonical 
Corral  atl  on 

D1  aerial  na  ting 
Varl  ablaa^ 

1 

13.85126 

52.26 

52.28 

0.8658783 

SNA 

2 

5.99569 

22.47 

74.76 

0.9257725 

6MA 

3 

3.01689 

11.31 

86.06 

0.8666323 

- 

4 

2.09034 

7.83 

83.69 

0.8224420 

6«.  NB(/6« 

5 

0.50275 

1.88 

95.76 

0.5784076 

6LH,SHL.Na 

6 

0.46605 

1.75 

97.52 

0.5638228 

- 

7 

0.35922 

1.35 

98.87 

0.6140852 

- 

8 

0.16605 

0.62 

99.48 

0.3773835 

- 

9 

0.08742 

0.33 

89.82 

0.2835417 

8LL/T0UBLL, 

HAL 

10 

0.03632 

0.14 

89.96 

0.1872044 

- 

11 

0.01170 

0.04 

100.00 

0.1075613 

BU 

12 

0.00028 

0.00 

100.00 

0.0171228 

BAA 

1.  Saa  Tabla  11-3  for  axplanatlon  of  varlabloa. 


Table  11-10  presents  mean  measurements  for  each  of  the  discriminant  type 
groups.  All  measurements  given  here,  and  In  subsequent  tables,  are  in  tenths 
of  millimeters  (0.1  mm). 

Mith  type  assignments  now  in  hand,  we  then  selectively  correlated  type 
specimens  with  recorded  metric  attributes  and  morphological  codes,  creating  a 
series  of  tables  outlining  morphological,  technological,  and  functional 
attributes  of  the  historical  projectile  point  types  (Tables  11-11  and  11-12). 
Types  also  were  arranged  by  cultural  component;  first  by  analytic  zones  within 
sites,  and  then  by  the  three  cultural  phases  defined  for  the  project  area  and 
by  associated  radiocarbon  dates  (Table  11-13,  Figure  11-12).  The  practical 
result  is  a  temporal  distribution  of  projectile  point  types  comparable  to 
those  recognized  for  the  Columbia  Plateau,  but  defined  statistically  and 
assessed  by  reference  to  basic  descriptive  attribute  analysis. 
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Mean  measurements  for  discriminant  type  groups 
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Table  11-11.  Attributes  of  flaking  pattern. 


Raking  Pattern 

Variable 

Unt  form 

mxad 

Collateral 

Tranavaraa 

Indataralnata 

Mindust  C 

66.7 

- 

33.3 

- 

- 

Oiscada  A 

43.6 

3.6 

39.9 

10.9 

1.8 

- 

Oaacade  B 

60.0 

- 

40.0 

- 

- 

- 

Oaacada  C 

63.2 

5.3 

21.1 

10.5 

- 

- 

NahMn  Shoul  dared 

57. 6 

3.5 

2B.1 

3.6 

- 

- 

Cold  Springa  Side- 
notched 

50.0 

- 

15.0 

5.0 

- 

30.0 

Pteteeu 

Side- Notched 

70.3 

4.7 

12.5 

- 

- 

12.5 

Neapelea  Bar 

7B.B 

1.6 

16.6 

0.5 

- 

2.1 

Rabbit  laland  A 

74.2 

6.2 

14.1 

0.8 

- 

4.7 

Rabbit  lalend  B 

76.2 

4.8 

15.6 

1.2 

- 

2.4 

ODlwbla  Corner- 
notched  A 

73.5 

20.8 

- 

- 

- 

5.6 

Oulloeene  Bar  Corner- 
notched  67.9 

- 

17.9 

- 

- 

14.3 

Coluibla  Corner- 
notched  B 

79.1 

5.2 

12.4 

1.0 

- 

2.0 

Mallula  Rectangular 

Staa 

83.4 

2.8 

11.1 

- 

- 

2.9 

Qullcaiane  Bar  Baaal- 
notchad  A 

66.7 

- 

33.2 

- 

- 

- 

Qulloeena  Bar  Baaal- 
notchad  B 

83.3 

18.7 

- 

- 

- 

- 

ColUibla  Staand  A 

57.1 

14.3 

2B.6 

- 

- 

- 

Coluibla  Staaaed  B 

50.0 

12.5 
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Table  11-12.  Attributes  of  cross  section. 


Point  Typ. 

Croaa-Sactl  on 

Planoconvax 

Biconvax 

D1  aaond 

Trapazoldal 

Indata  rain,  ta 

Windust  C 

- 

100.0 

- 

- 

- 

OiMad.  A 

18.3 

BO.O 

1.8 

21.7 

- 

Catcada  B 

60.0 

20.0 

- 

20.0 

- 

Caacad.  C 

10.6 

42.1 

26.3 

21.1 

- 

Nahkin  Shouldarad 

12.8 

86.9 

7.1 

21.1 

- 

Cold  Springa  Slda- 
natdiad 

10.0 

80.0 

- 

8.0 

6.0 

Plat.au  Slda- 
notdiMl 

7.8 

87.1 

- 

1.8 

1.6 

Naapala.  Bar 

18.4 

66.4 

3.3 

21.1 

0.6 

Rabbit  lalwid  A 

13.6 

72.6 

3.2 

B.4 

1.6 

Rabbit  laland  B 

11.8 

62.0 

7.2 

1B.0 

- 

CDlwbla  Qsrnar- 
notchad  A 

6.B 

B4.4 

- 

8.4 

1.4 

BullOMana  Bar  Cornar- 
notcbad 

6.6 

78.2 

- 

10.3 

3.4 

ColiMbla  Cornai^ 
notchad  B 

18.7 

78.1 

- 

2.0 

1.0 

Hallula  Ractangular 

Staa 

13.9 

78.0 

- 

8.3 

2.8 

Qullaaana  Bar  Baaal- 
notcbad  A 

22.2 

72.2 

- 

5.6 

- 

QuUaaana  Bar  Baaal- 
notchad  B 

- 

ira.o 

- 

- 

- 

Coluibla  Staaawd  A 

- 

100.0 

- 

- 

- 

Cbluibla  BtaaMd  B 

- 

100.0 

- 

- 

- 

Colwbla  StaaaNd  C 

18.7 

84.2 

- 

- 

- 

-  *•  1.  •  .  ^  • 
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Figure  11-12.  Relative  frequency  of  historic  types  by  phase. 


PROJECTILE  POIHT  TYPE  DESCRIPTIONS 


The  following  projectile  point  type  descriptions  are  presented  in  outline 
form  for  the  sake  of  convenience.  The  number  of  specimens  listed  refers  to 
the  number  Identified  in  the  Rufus  woods  Lake  assemblage.  Descriptions  of 
type  and  type  variant  attributes  are  based  on  accepted  definitions,  suffused 
where  appropriate  by  data  recovered  from  the  study  of  Rufus  Woods  Lake  points. 
Estimates  of  the  temporal  range  of  each  type  or  type  variant  have  been 
modified  from  the  original  published  references,  given  chronological 
placements  documented  for  the  Rufus  Woods  Lake  study  area.  Illustrations  were 
selected  from  among  the  digitized  outlines  produced  In  our  analysis  to  show 
the  range  of  variation  present  In  each  type  category.  Specimens  are  arranged 
across  the  page  from  left  to  right  In  order  of  decreasing  probability  of 
assignment  to  the  defined  type.  The  key  below  each  outline  lists: 

Site  number  /  Master  I 

Probability  of  a  case  located  this  /  Probability  of  group  membership 
distance  from  the  group  centroid 

Second  group  assignment  /  Probability  of  assignment 

Wlmlust  C  (Type  12).  N  «  4 

This  variant  of  the  WIndust  Type,  which  more  typically  Is  a  squat, 
shouldered  lanceolate  form  with  a  broad  stem,  has  never  been  formally  defined, 
but  is  a  common  element  of  WIndust  projectile  point  assemblages.  It  has  been 
referred  to  as  "Farrington  Base  I -notched"  (Rice  1965).  This  type  variant  is  a 
lanceolate  point,  squat  and  heavy  In  appearance,  of  variable  outline,  with  a 
pronounced  basal  notch.  Flaking  patterns  are  variable  to  mixed,  with 
specimens  exhibiting  a  markedly  biconvex  cross-section. 

Type  Sites:  WIndust  Caves  (Rice  1965) 

Marines  Rockshelter  (Rice  1969,  1972) 

Temporal  Distribution:  c.  100007-7000  B.P.;  early  Kartar  Phase 


48-MC-11/101B  45-0K-8A/8a  4a-M(-8aa/BS3B 
.OOOa/.8986  .1B39/.9198  .80B8/.Be79 

la/.nimB  14/.0808 


Cascade  A  (Type  13).  N  >  61 


This  Is  a  common  variant  of  the  classic  Cascade  projectile  point  defined 
by  Butler  (1961,  1962,  1965).  It  is  a  broad,  often  thick  lanceolate  point 
with  a  rounded  to  pointed  base.  Flaking  patterns  are  prlmarlh  variable  to 
mixed,  although  collateral  and  transverse  flaking  are  also  present.  Serrated 
margins  are  exhibited,  but  are  not  nearly  as  frequent  as  on  the  Cascade  C 
variant.  Cross-sections  are  usually  biconvex  or  planoconvex,  but  trapezoidal 
cross-sections  are  common,  and  diamond  cross-sections  occur. 

Type  Sites:  Indian  Well  (Butler  1961) 

Weis  Rockshelter  (Butler  1962) 

Temporal  Distribution:  c.  8(X)0-4000  B.P.;  Kartar  Phase 


46-aK-t1/4B4  46-a(H1/a070  46-00-488/606  45-OK-i1/008 

.9997/.67aa  .848a/.66a0  .18a8/.78a7  .7476/.e681 

i5/,oa46  i8/.i3ae  is/.aoos  le/.saoo 


Cascade  B  (Type  14).  N  «  6 

This  variant  of  the  Cascade  Type  does  not  occur  frequently  (cf.  Rice 
1969,  1972),  and  Is  morphologically  closest  to  the  WIndust  C  type  variant.  A 
slender  lanceolate  point  with  a  slightly  concave  base.  It  differs  from  the 
WIndust  C  point  in  not  having  a  marked  basal  notch.  Also  It  Is  thinner  with 
a  more  regular  outline  and  cross-section,  which  gives  It  an  almost  delicate 
appearance.  Flaking  patterns  are  variable  to  mixed;  serrated  margins  occur; 
and  cross-sections  are  planoconvex,  biconvex,  and  trapezoidal. 

Type  Sites:  Marmes  Rockshelter  (Rice  1969,  1972) 

Temporal  DIstIbutlon:  c.  8500-6500  B.P.;  confined  to  the  early  Kartar  Phase 


46-aC-i 1/861  48-00-843/144 

.6788/.7348  .8868/.7aa3 


Cascade  C  (Type  15).  N  =  21 

This  Is  the  classic  Cascade  Type  defined  by  Butler  (1961,  1962,  1965),  a 
slender  lanceolate  point  with  a  markedly  contracting  basal  margin.  Flaking 
patterns  are  usually  variable,  although  tending  toward  mixed,  and 
occasionally,  collateral.  Serrated  margins  are  common.  Cross-sections  are 
primarily  biconvex,  but  the  Cascade  C  specimens  show  markedly  higher 
frequencies  of  diamond  and  trapezoidal  cross-sections  than  Cascade  A  and  B 
type  variants. 

Type  Sites:  Indian  Well  (Butler  1961) 

Weis  Rockshelter  (Butler  1962) 

Temporal  Distribution:  c.  8000-4000  BJ*.;  principal ly  Kartar  Phase,  but 
extending  into  the  early  Hudnut  Phase 

0  0  0  0  0 

4B-aK-4i/B8>  45-0KH1/1487  4B-IIO-27a/S64  4B-(X-4/727  48-0K-e60l/a 

.468a/.8B88  .7m/.n88  .884«/.9a72  .7aB8/.B32B  .818&/.8ia4 

ia/.ooo7  la/.oois  iv.oizs  fa/.isti  ia/.i8ie 

Mahkin  Shouldered  Lanceolate  (Type  24).  N  »  93 

A  common  form  of  projectile  point  recovered  In  excavations  across  the 
Columbia  Plateau,  this  type  has  never  been  formally  defined.  This  large 
shouldered  lanceolate  point  of  variable  outline  and  proportion  is  often  found 
In  association  with  Cascade  type  variants  and  the  Cold  Spring  Side-notched 
Type.  It  ranges  from  a  very  large  point  with  a  long,  broad  stem,  similar  to 
the  defined  Lind  Coulee  Type  to  a  small,  squat  point  very  like  the  triangular 
Rabbit  Island  Stemmed  type  variants.  Flaking  patterns  are  generally  variable 
to  mixed,  although  examples  of  collateral  and  uniform  flaking  do  occur.  These 
forms  are  never  serrated.  Specimens  characteristically  have  thick  cross- 
sections,  usually  biconvex,  but  sometimes  trapezoidal,  planoconvex,  or 
diamond-shaped. 

Type  Sites:  WIndust  Caves  (Rice  1965) 

Marines  Rockshelter  (Rice  1969,  1972) 

45-0K-11  (Lohse  1984) 

Temporal  Distribution:  c.  80007-3500  BJ’.;  characteristic  of  the  latter  part 
of  the  Kartar  Phase,  but  also  found  In  early  Hudnut  Phase 
components 


4S-aK-11/8eS  46-aC-1 1/288  46-00-248/81 

.4818/1.0000  .0e2«/1.0000  .7821/1.0000 

12/.0000  la/.oooo  la/.oooo 


48-aK-1 1/2702  46-0K-4/487 

.uai/i.oooo  .0008/1.0000 

la/.oooo  la/.oooo 


Cold  Springs  Side-notched  Type  (Type  31).  N  >  20 

This  large  side-notched  projectile  point  was  first  Identified  by  Shiner 
(1961)  and  more  fully  defined  and  described  by  Butler  (1962).  Characteristic 
of  of  the  latter  part  of  the  Cascade  Phase  (c.  7000-3300  B.P.),  It  is  commonly 
associated  with  Cascade  Type  variants  and  the  Mahkin  Shouldered  Lanceolate 
Type  points.  It  Is  a  large  point  form  with  deep  to  shallow  lateral  notches. 
Outline  and  proportion  differ  markedly,  as  does  the  treatment  of  the  basal 
margins.  Contracting  lateral  basal  margins  give  the  point  a  decidedly 
lanceolate  outline,  while  straight  lateral  margins  Indicate  manufacture  on  a 
triangular  blank.  Some  of  the  smaller  examples  may  resemble  large  versions  of 
the  Plateau  Side-notched  point  or  Columbia  Corner-notched  Type.  In  general, 
the  Cold  Springs  Side-notched  Type  has  notches  placed  higher  up  on  the  lateral 
point  margins  than  the  later  Plateau  Side-notched  examples  and  Is  never 
basal ly  notched.  Flaking  pattern  Is  generally  classified  as  variable, 
although  examples  of  mixed  and  col  lateral  flaking  do  occur.  None  are 
serrated.  Cross-sections  are  predominantly  biconvex,  with  a  few  specimens 
having  planoconvex  or  trapezoidal  cross-sections. 

Type  Sites:  Cold  Springs  (Shiner  1961) 

Nels  Rockshelter  (Butler  1962) 

Temporal  Distribution:  c.  7000-3500  BJ*.;  characteristic  of  the  Kartar  Phase, 
but  examples  also  found  in  the  Hudnut  and  Coyote  Creek  Phases 


46-00-282/88 
.2881/1.0000 
32/. 0000 


40-00-286/1047 

.888a/.888e 

38/.0000 


40-00-282/471 

.1148/.88ei 

81/.002B 


48-08-11/424 
.0084/. 8824 
41/.0848 


40- OK-1 1/1786 
.0877/.88ei 
81/.S82S 


A* 


Plateau  Side-notched  Type  (Type  32).  N  »  72 


This  small  side-notched  projectile  point  type  Is  quite  distinct  from  the 
larger  Cold  Spring  Side-notched  Type,  and  does  not  appear  to  be  historically 
related  to  that  earlier  side-notched  form,  at  least  In  the  archaeological 
record  of  the  Columbia  Plateau  (cf.  Butler  1962).  These  smaller  points  show 
none  of  the  marked  tendency  toward  convex  blade  margins  exhibited  by  the  Cold 
Springs  Side-notched  Type,  and  generally  the  side  notches  are  placed  lower 
along  the  lateral  margins.  Also,  basal  treatment  In  the  Plateau  Side-notched 
Type  Is  far  more  variable,  with  markedly  convex,  concave,  and  notched  bases, 
and  straight  to  contracting  lateral  basal  margins.  It  Is  a  small,  delicate 
point,  usually  highly  symmetrical,  and  has  a  characteristic  winged  appearance. 
Flaking  pattern  Is  predominantly  variable,  with  some  examples  of  mixed. 
Serrated  blade  margins  occur,  but  Infrequently.  Cross-sections  are  almost 
entirely  biconvex. 


Type  Sites:  None.  This  projectile  point  type  has  a  wide  distribution  across 
all  of  western  North  America,  and  the  labels  small  side-notched. 
Desert  Side-notched  Plateau  Side-notched  and  Columbia  side- 
notched  have  generally  been  applied  without  comment. 


Temporal  Distribution:  c.  1500-0  B.P.;  confined  to  the  Coyote  Creek  Phase 


A  A  a  fl  A  A 


4B-00-286/536 

.4767/1.0000 

31/.0000 


46-00-328/601 
.8260/1.0000 
31/. 0000 


46-0K-2/184 
.74207.8888 
31/. 0001 


46-00-214/800 

.1458/.8838 

41/.0003 


46-00-242/00 

.7811^.8824 

31/.0076 


45-00-81V1148 

.0000/.8181 

68/.4817 


Nespelea  Bar  Type  (Type  41).  N  =  198 


A  slightly  shouldered  triangular  projectile  point,  this  form  has  previously 
been  subsumed  under  the  Rabbit  Island  Stemmed  Series  as  a  common,  although 
Indistinct,  variant  (cf.  Nelson  1969).  Recovery  of  a  substantial  number  of 
these  projectile  point  forms  In  good,  dated  stratigraphic  context  In  the  Rufus 
Woods  Lake  project  area  has  prompted  us  to  define  these  as  a  distinct  type, 
related  to  the  Rabbit  Island  Stemmed  Series,  but  clearly  transitional  between 
that  point  series  and  the  earlier  Mahkin  Shouldered  Lanceolate  Type.  These 
points  are  triangular  with  weak  to  strongly  defined  upward  sloping  shoulders, 
and  generally  thick,  irregular  cross-sections.  The  earliest  forms  are  large, 
approaching  the  size  of  the  Mahkin  Shouldered  Type,  and  are  distinguished  from 
those  forms  solely  on  the  basis  of  their  obvious  triangular  outline.  Later 
versions  are  smaller,  comparable  In  size  to  the  Rabbit  Island  A  examples,  but 
are  distinguished  from  that  type  by  their  rougher  manufacture.  Irregular 
flaking  pattern,  and  blocky  cross-section. 
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Type  Sites:  45-0K-1 1  (Lohse  1984) 

45-0K-258  (Jaehnig  1984) 


Temporal  Distribution:  c.  5000-3000  BJP^;  spans  the  late  Kartar  Phase  and  the 
early  to  middle  Hudnut  Phase 


45-00-328/205 

.5638/1.0000 

13/.0000 


«-aK-2/i8e9 

.028C/.S9B4 

42/.0006 


45-00-242/2 

.B38a/.9a64 

43/.0027 


45-00-214/1147 

.e9eQ/.9871 

42/.0112 


45-08-49/675 

.0000/.6061 

42/.1442 


45-00-211/384 

.9721/.4707 

42/.3735 


Rabbit  Island  Stemmed  A  (Type  42).  N  =  140 

First  Identified  by  Daugherty  (1952)  and  Crabtree  (1957),  and  more  fully 
described  by  Swanson  (1962)  and  Nelson  (1969)>  this  point  type  Is  common 
across  the  central  and  northern  Columbia  Plateau  at  c.  4000  BJ*.,  a  period  of 
time  thought  by  many  researchers  to  mark  the  beginning  of  sedentary  village 
living  along  the  Columbia  River  drainage  (e.g.,  Nelson  1973).  It  is  a 
distinctive,  nicely  made,  thin  triangular  form  with  square  shoulders,  well- 
defined  straight  to  contracting  stems,  generally  regular.  Cross-sections  are 
predominantly  biconvex.  Serrated  margins  are  frequent.  Temporal  distribution 
overlaps  somewhat  with  both  the  Nespelem  Bar  Type  and  the  Columbia  Corner- 
notched  A  Type. 


Type  Sites; 


ShalKop  Site  (Swanson  1962) 
Sunset  Creek  Site  (Nelson  1969) 


Temporal  Distribution; 


c.  4000-2000  B.P.; 


confined  to  the  Hudnut  Phase 


45-00-242/300 

.7135/.925e 

41/.0245 


45-08-4/901 

.8728/.5946 

43/.3890 


45-00-214/1068 
.7099/.6777 
41/.  2371 


45-00-285/635 

.5852/.3889 

51/.2559 


6 

45-08-2/2858 
.847a/.3717 
43/. 3598 


0  6 


cm. 
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Rabbit  Island  Stemed  B  (Type  43).  N  =  % 


This  smaller,  more  delicate  version  of  the  Rabbit  Island  Stemmed  point 
type  has  not  been  formally  defined,  but  consistently  occurs  In  later  cultural 
contexts  than  the  Rabbit  Island  Stemmed  A.  It  Is  a  small  triangular 
projectile  point,  with  square  shoulders,  straight  to  slightly  Incurvate 
lateral  blade  margins,  and  sharply  contracting  stems.  Short  lateral  tangs  at 
the  juncture  of  blade  and  shoulder  are  common.  Blade  margins  often  are 
serrated.  Flaking  patterns  are  regular.  Cross-sections  are  biconvex. 

Type  Sites:  Shalkop  Site  (Swanson  1962) 

Sunset  Creek  Site  (Nelson  1969) 

Wanapuffl  Dam  (Greengo  1982) 


Temporal  Distribution:  c.  3000-1500  BJ*.;  confined  largely  to  the  latter  part 
of  the  Hudnut  Phase,  but  occurring  In  the  early  Coyote  Creek 
Phase 


48-ac-i  a/207 
.6803/.8466 
42/.0817 


45-aK-2/1980 

.0622/. 7806 
41/.1826 


AS-CH-A/eX 

.1708/.642B 

42/.34a9 


46-K-1 8/252 
.9881/.e678 
43/.42e3 


46-aC-2/247B 

.5744/.3803 

42/.3434 


Columbia  (kwner-notched  A  (Type  51).  N  =  77 

These  are  targe,  triangular  points  with  straight  to  slightly  convex 
lateral  blade  margins,  and  wide,  deep  corner  notches  producing  thick, 
expanding  stems  and  downward  projecting  shoulders.  Flaking  patterns  are 
variable,  but  tend  to  be  regular.  Serrated  blade  margins  are  not  present. 
Cross-sections  tend  to  be  thick,  but  generally  are  regular  biconvex.  Nelson 
(1969)  and  Leonhardy  (1970)  have  produced  the  fullest  descriptions  of  these 
forms,  and  document  rough  contemporaneity  with  the  Rabbit  Island  Stemmed  A 
point.  Columbia  Corner- notched  points,  although  well-represented  In  the  Rufus 
Woods  Lake  project  area,  were  not  frequent  in  cultural  components  containing 
Rabbit  Island  Stemmed  forms.  This  appears  to  be  consistent  with  their  known 
spatial  distribution:  Columbia  Corner-notched  points  are  characteristic  of 
the  period  from  c.  4000-2000  B.P.  on  the  southern  Columbia  Plateau,  while 
Rabbit  Island  Stemmed  points  are  more  frequent  over  the  same  period  on  the 
central  and  northern  Columbia  Plateau.  Although  spatial  overlap  occurs,  data 
from  Rufus  Woods  Lake  Indicates  that  site  populations  tended  to  use  one  or  the 
other.  We  suggest  these  are  distinctive  types  with  distinct  cultural 
distributions. 


-vr. 
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Type  Sites:  Martnes  Rockshelter  (Rice  1969,  1972) 

Granite  Point  Locality  (Leonhardy  1970) 

Sunset  Creek  Site  (Nelson  1969) 

Wanapum  Dam  (Greengo  1982) 

Temporal  Distribution:  c.  4000-2000  B.P.;  confined  to  the  Hudnut  Phase 


45-00-286/693 

^21VJ5(I9 

53/.0310 


46-00-214/803 

^258/^436 

62/.0553 


46-00-242/438 

ja8B/.04B8 

S2/.1319 


0  6  6 

45-00-286/208  45-00-328/144  46-0K-18/681 

.8032/.8389  .7828/.7415 

68/.1644  63/.2177  S3/.4111 


Quiloawne  Bar  Corner-notched  (Type  52).  N  =  34 


Quilomene  Bar  Corner-notched  points  are  larger  and  more  massive  than  the 
morphologically  similar  Columbia  Corner-notched  A  specimens.  They  are  big, 
heavy  points,  with  straight  to  slightly  convex  lateral  blade  margins,  deep, 
broad  corner  notches,  and  markedly  expanding,  thick  stems.  Flaking  patterns 
are  variable,  but  tend  toward  regular.  Margins  are  not  serrated.  Cross- 
sections  are  usually  biconvex,  but  may  be  somewhat  trapezoidal  or  Irregular. 
First  defined  by  Nelson  (1969),  this  point  type  Is  thought  to  come  Into  the 
archaeological  record  somewhat  later  than  the  Columbia  Corner-notched  or  the 
Rabbit  Island  A  types,  at  c.  3000  B.P.  Nelson  (1969)  suggests  that  these 
forms  continue  well  past  2000  BJ^.,  with  the  latest  examples  having  a  basal ly 
notched  stem. 


Type  Sites:  Martnes  Rockshelter  (Rice  1969,  1972) 

Sunset  Creek  Site  (Nelson  1969) 

Wanapum  Dam  (Greengo  1982) 

Temporal  Distribution:  c.  3000-2000  BJ*.;  confined  to  the  latter  part  of  the 
Hudnut  Phase 
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ColiMbla  Corner>notched  B  (Type  53).  N  «  108 

These  are  smaller  versions  of  the  Columbia  Corner-notched  A  Type,  and 
show  little  difference  In  outline  or  surface  treatment.  They  are  small 
triangular  projectile  points  with  straight  to  slightly  convex  lateral  blade 
margins,  deep  corner  notches,  and  expanding  stems  with  straight  to  slightly 
convex  basal  margins.  Flaking  patterns  are  generally  regular.  Cross-sections 
are  biconvex  to  planoconvex.  Serrated  blade  margins  are  rare.  These  forms 
characterize  the  past  2,000  years  of  the  archaeological  record,  representative 
of  a  carry-over  of  the  Columbia  Corner-notched  Type  Into  the  Coyote  Creek 
Phase  of  the  Rufus  Woods  Lake  project  area. 

Type  Sites:  Granite  Point  Locality  (Leonhardy  1970) 

Sunset  Creek  Site  (Nelson  1969) 

Wanapum  Dam  (Greengo  1982) 

Temporal  Distribution;  c,  2000-150  B.P.;  confined  to  the  Coyote  Creek  Phase 
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Nallula  Rectangular  Stea  (Type  54).  N  >  41 

These  are  distinctive,  small,  delicate  triangular  projectile  points,  with 
straight  lateral  blade  margins,  wide,  low  corner  notches,  long,  straight-sided 
stems,  and  straight  to  very  slightly  convex  basal  margins.  Flaking  patterns 
are  variable.  Cross-sections  tend  to  be  biconvex.  Osborne  et  al.  (1952)  and 
Crabtree  (1957)  first  described  this  projectile  point  formj  however.  Shiner 
(1961)  was  the  first  researcher  to  explicitly  define  this  form  as  a  type. 
Crabtree  (1957)  had  Initially  suggested  It  was  historically  related  to  the 
Rabbit  Island  Stemmed  types  and  Shiner  (1961)  later  postulated  that  Wallula 
Rectangular  Stem  points  bridged  the  typological  gap  between  the  Rabbit  Island 
Stemmed  type  and  the  Columbia  Stemmed  Series.  Their  temporal  distribution  In 
the  Rufus  Woods  Lake  project  area  reinforces  the  possibility  that  this 
projectile  point  type  may  represent  a  historical  connection  between  the  early 
Rabbit  Island  Stemmed  series  and  the  later  (Columbia  Stemmed  series.  The 
Wallula  Rectangular  Stemmed  Type  Is  most  common  on  the  lower  reaches  of  the 
Columbia  River  drainage,  but  does  occur  In  very  limited  numbers  at  least  as 
far  north  as  Kettle  Fa  I  Is. 


Type  Sites:  Sunset  Creek  Site  (Nelson  1969) 

Wanapum  Dam  (Greengo  1982) 

Temporal  Distribution:  c.  2000-150  B/*.;  confined  to  the  Coyote  Creek  Phase 

with  the  exception  of  the  aberrant  specimen  from  45-0K-1 1  (Master 
Number  2000) . 
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Qulloaene  Bar  Basal-notched  A  (Type  61).  N  =  23 

These  are  large,  thick,  heavy  projectile  points,  with  convex  to  straight 
blade  margins.  Characteristically,  the  blade  margins  terminate  In  thick, 
squared,  barbs  extending  down  to  the  base  of  the  expanding  stem.  Flaking 
patterns  tend  to  be  variable,  although  samples  of  mixed  and  uniform  flaking 
are  not  uncommon.  The  majority  of  specimens  have  regular  biconvex  cross- 
section.  Most  fully  described  by  Nelson  (1969),  this  type  appears  to  enter 
the  archaeological  record  of  the  Columbia  Plateau  at  about  2500  BJ*.,  and, 
together  with  the  Quilomene  Bar  Basal-notched  B,  continues  for  at  least 
another  1,000  years.  A  very  distinctive  point  type.  It  has  no  logical 
precedents  In  the  defined  projectile  point  typology.  Possibly,  as  suggested 
by  Nelson,  it  may  relate  to  the  later  Columbia  Stemmed  Series. 

Type  Sites:  Granite  Point  Locality  (Leonhardy  1970) 

Sunset  Creek  Site  (Nelson  1969) 

Wanapum  Dam  (Greengo  1982) 

Temporal  Distribution:  c.  2500-1500  B.P.;  spans  the  transition  from  the  late 
Hudnut  Phase  to  the  early  Coyote  Creek  Phase 
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Qullowne  Bar  Basal-notched  B  (Type  62).  N  >  6 

These  specimens  are  virtually  identical  to  the  Quilomene  Bar  Basal- 
notched  A  described  above.  Major  differences  entail  smaller  overall  size,  and 
a  tendency  for  barbs  to  be  less  square  and  shorter.  Although  statistically 
distinct,  they  could  easily  be  Interpreted  as  variants  within  the  normal 
production  sequence  of  the  Quilomene  Bar  Basal-notched  type.  Flaking  pattern 
Is  primarily  variable,  although  several  examples  of  uniform  flaking  were 
noted.  Cross-sections  are  biconvex.  Temporal  range  Is  Identical  to  that 
observed  for  the  Quilomene  Bar  Basal -notched  A. 


Type  Sites:  Sunset  Creek  Site  (Nelson  1969) 
Wanapum  Dam  (Greengo  1982) 


Temporal  Distribution:  c.  2500-1500  BJ>.;  late  Hudnut  Phase  to  early  Coyote 
Creek  Phase 
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Colui*ia  stemmed  A  (Type  63).  N  >>  7 


In  contrast  to  the  Quilomene  Bar  Basal-notched  Series,  the  (k^lumbia 
Stemmed  forms  are  delicate,  elongate  triangular  forms  with  sharply  pointed, 
downward  projecting  barbs,  and  small,  narrow,  slightly  expanding  stems.  The 
Type  A  variant  examples  are  long  and  narrow,  with  generally  straight  to  very 
slightly  concave  lateral  blade  margins.  Squared  barbs  do  occur,  but  are  not 
massive  In  proportion  to  point  size.  Flaking  patterns  are  primarily  mixed, 
but  also  Include  variable  and  uniform.  Cross-sections  are  entirely  biconvex 
and  very  regular.  Most  common  on  the  lower  Columbia  River  drainage,  the 
Columbia  Stemmed  Series  Is  nevertheless  we  1 1 -represented  at  least  as  far  north 
as  Kettle  Falls.  According  to  Nelson  (1969,  1973),  It  coincides  with 
Increases  In  population  density  and  the  development  of  large  winter  villages 
culminating  In  the  ethnohlstoric  record  for  the  Columbia  River.  Given  the 
center  of  distribution  for  this  type  on  the  lower  Columbia  River,  it  may  be 
Indicative  of  a  northward  expansion  of  population  during  the  last  2,000-1,500 
years. 


Type  Sites:  Sunset  Creek  Site  (Nelson  1969) 
Wanapum  0am  ((^eengo  1982) 


Temporal  Distribution:  c.  2000-150  B.P.;  confined  to  the  Coyote  Creek  Phase 
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Columbia  Stommod  B  (Type  64).  N  *  7 

These  specimens  are  very  similar  to  the  Type  A  variants,  with 
distinctions  resting  primarily  on  more  open  basal  notches,  a  lack  of  squared 
barbs,  and  a  tendency  for  concave  lateral  blade  margins.  Flaking  patterns  are 
generally  variable  or  mixed.  Cross  sections  are  uniformly  biconvex.  There  is 
no  apparent  difference  between  Type  B  and  Type  A  temporal  distributions. 


Type  Sites:  Sunset  Creek  Site  (Nelson  1969) 
Wanapum  Dam  ((Sreengo  1982) 


Temporal  Distribution:  c.  2000-150  B.P.;  confined  to  the  Coyote  Creek  Phase 


46-0K-e68/13a6  46-aK-280/4012  46-(K-2/2374 
.8SS1/.96a2  .3207/.94a3  .969V.9342 

eS/.02BS  61/.0460  61/.12B4 


46-00-214/736 

.7B07/.617B 

64/.1240 


h 

46-00-329/306 

.434Q/.8060 

e6/.28e2 


Columbia  Stemmed  C  (Type  65).  N  «  40 


Type  C  variants  are  quite  similar  to  both  Type  A  and  B  variants,  being 
small,  delicate,  triangular  forms  with  distinctive  basal  notches  and  barbs. 
These  specimens,  however,  tend  to  be  smaller,  more  squat,  and  have  open  basal 
notches,  with  barbs  laterally  expanding  rather  than  downward  projecting. 
Lateral  blade  margins  are  somewhat  variable,  but  tend  toward  straight. 

Flaking  patterns  are  predominantly  variable,  with  some  examples  of  uniform  and 
mixed.  Cross-sections  are  generally  biconvex,  although  planoconvex  Is  also 
represented.  These  specimens  appear  to  occur  slightly  later  In  time, 
consistent  with  the  general  dImunition  In  size  through  time  noted  by  various 
researchers  for  projectile  points  In  the  archaeological  record  of  the  Columbia 
P I ateau . 

Type  Sites:  Sunset  Creek  Site  (Nelson  1969) 

Wanapum  Dam  (Greengo  1982) 


Temporal  Distribution:  c.  1500-150  BJ>.;  middle  to  latter  part  of  the  Coyote 
Creek  Phase 
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TEMPORAL  DISTRIBIfTION 


Some  practical  considerations  must  be  Inserted  Into  our  discussion  at 
this  point,  which  properly  qualify  the  Identification  of  temporal  trends  In 
the  distribution  of  defined  projectile  point  types.  Archaeological  site 
deposits  were  dug  within  10  and  5  cm  arbitrary  levels,  proven lenced  within  1  x 
1-m  horizontal  units.  Stratigraphic  control  was  preserved  by  recording 
Identifiable  cultural  and  natural  profiles  drawn  on  unit  walls  arranged  along 
transects  laid  out  to  define  site  stratigraphy  over  north-south  and  east-west 
axes.  In  the  lab,  analytic  zones  were  constructed  that  approximated  perceived 
cultural  layers.  These  were  defined  by  assessment  of  relative  densities 
observed  In  the  distribution  of  artifact  classes,  recorded  cultural  and 
natural  layers  of  deposition,  and  excavators*  field  notes.  In  turn,  these 
analytic  zones  were  arranged  Into  three  cultural  phases  based  on  discrete 
temporal  distributions  of  certain  artifact  classes,  distinctive  cultural 
features,  and  radiocarbon  dates.  Overlap  In  artifact  and  feature  distribution 
was  unavoidable,  most  particularly  In  the  more  complex  housepit  sites  and  In 
site  areas  showing  consistent  reuse  and  resultant  disturbance  of  site  deposits 
over  relatively  short  periods  of  time.  However,  If  considered  as  macro  units 
of  time  and  as  very  Ill-defined  units  of  cultural  change,  the  three  phase 
designations  provide  a  usable,  pragmatic  basis  for  cultural  reconstruction. 

As  noted  above,  several  projectile  point  types  are  diagnostic  of  specific 
cultural  phases.  The  earliest  temporal  period,  the  Kartar  Phase  (c.  6500-4000 
BJ*.),  Is  characterized  by  Cascade  Type  variants,  the  Cold  Springs  Side- 
notched  Type,  the  Mahkin  Shouldered  Type,  and  early,  crude  versions  of  the 
Nespelem  Bar  Type.  The  subsequent  Hudnut  Phase  (c.  4000-2000  B.P.),  Is  marked 
by  the  presence  of  the  Nespelem  Bar  Type,  Rabbit  Island  Stemmed  Type  A,  the 
Columbia  Corner-notched  Type  A  and  Quilomene  Bar  Corner-notched  and  Basal- 
notched  varieties.  The  latest  period,  the  Coyote  Creek  Phase  (c.  2000-1150 
BJ».),  has  the  widest  variety  of  projectile  point  forms,  with  the  Rabbit 
Island  Stemmed  B,  Columbia  Corner- notched  B,  the  Quilomene  Bar  Types,  Wallula 
Rectangular  Stemmed  Type,  the  Columbia  Stemmed  Series,  and  the  Plateau  Side- 
notched  Type.  Of  these,  the  Rabbit  Island  Stemmed  B  and  the  Quilomene  Bar 
Corner-notched  and  Basa I -notched  varieties  appear  to  be  the  earliest,  marking 


a  transition  from  the  earlier  Hudnut  Phase.  Distributions  of  these  types 
within  the  defined  cultural  phases  are  fairly  well-defined.  Some  blurring  of 
the  temporal  boundaries  can  be  attributed  to  mixing  during  site  formation  In 
the  sandy,  complex  cultural  deposits,  mixing  In  excavation,  mixing  In  zoning, 
and  collecting  of  older  points  by  site  Inhabitants.  In  those  sites  exhibiting 
well-defined  cultural  horizons,  with  discrete  cultural  features  and  artifact 
distributions  marked  by  long  Intervals  of  non-occupation  or  shifts  In  site  use 
causing  little  disturbance  of  cultural  deposits,  the  basic  temporal  pattern  of 
point  types  Is  quite  clear. 

Table  11-13  shows  the  distribution  of  projectile  point  types  as  relative 
frequencies  by  cultural  phase  for  all  sites  In  the  Rufus  Woods  Lake  project 
area,  and  as  distributions  within  the  major  housepit  sites  marking  each  of  the 
cultural  phases:  45-0K-2  (Coyote  Creek  Phase),  45-(X-258  (Hudnut  Phase),  and 
45-0K-1 1  (Kartar  Phase).  As  shown,  there  Is  very  little  overlap  In  the 
temporal  distribution  of  projectile  point  types,  particularly  within  the 
larger  divisions  of  type  series.  Predictably,  the  most  severe  overlap  occurs 
In  those  point  types  with  the  lowest  frequencies.  It  appears  that  as  sample 
size  Increases,  the  temporal  distribution  of  projectile  point  types  becomes 
more  discrete. 

If  we  assume  that  not  all  overlap  In  the  temporal  distribution  of  point 
types  Is  due  to  blurring  of  site  stratigraphy,  either  by  excavation  methods 
employed  or  cultural  processes  active  In  site  formation,  we  can  postulate  that 
the  overlap  may  In  part  reflect  cultural  continuity.  It  seems  entirely 
possible  that  certain  point  types  can  be  combined  Into  series  of  related  forms 
that  maintained  popularity  and  were  modified  to  some  extent  with  the  passing 
of  time.  For  example,  I  am  willing  to  postulate  that  the  Hahkin  Shouldered 
and  Nespelem  Bar  Types  are  related  forms:  that  the  Mahkin  Shouldered  Type 
appeared  In  the  late  Kartar  Phase,  and  that  the  Nespelem  Bar  Type  Is  a  direct 
output  of  the  manufacture  of  the  type,  l.e.,  that  the  trend  over  time  or  the 
transition  from  the  Kartar  Phase  to  the  Hudnut  Phase  Is  marked  by  the 
diminution  of  blade  size  of  these  shouldered  points  and  the  Increasing 
definition  and  size  reduction  of  the  stem.  Relatedly,  1  suggest  that  the 
Hahkin  Shou Idered-Nespelem  Bar  continuum  emerges  later  as  the  defined  Rabbit 
Island  Stemmed  Series  during  the  middle  and  late  Hudnut  Phase  and  continues 
Into  the  Coyote  Creek  Phase,  and  that  this  series  of  related  forms  represents 
a  consistent,  ongoing  cultural  tradition. 

FUNCTIONAL  AND  TECHNOLOGICAL  INTERPRETATION 

The  drop  In  blade  size  and  the  concomitant  definition  of  the  stem, 
coupled  with  decreasing  stem  size,  also  reflect  sweeping  changes  In  the 
character  of  the  prehistoric  projectile  system.  This  observation  applies  not 
only  to  the  shouldered  and  corner-removed  point  forms  but  also  to  the  corner- 
notched  types.  It  may  be  stretching  our  data  somewhat  to  deduce  the  nature  of 
the  shaft  of  the  projectile  from  point  size  and  stem  configuration  and  size, 
but  It  seems  very  likely  that  decreasing  point  size  and  the  continual 
development  of  shoulders  and  separable  stems  Indicate  refinements  In  the  use 
of  the  at  I  at  I .  These  changes  may  be  direct  precursors  to  use  of  the  bow  and 
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Figure  11-13.  Type  groups  plotted  on  axes  of  neck  width  and  weight. 
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arrow  (Corliss  1972;  Thomas  1978).  The  bow  and  arrow  Itself  probably  did  not 
enter  the  archaeological  record  until  sometime  after  2000  B.P.,  but  there  Is 
every  indication  that  dart  shafts  were  becoming  Increasingly  smaller  during  at 
least  the  preceding  4,500-4,000  years. 

Decreasing  stem  size,  and  Inferential ly,  decreasing  projectile  shaft 
size,  are  strongly  correlated  with  decreasing  effort  expended  In  the 
manufacture  and  finishing  of  projectile  points.  Point  types  after  c.  4000 
Bi*.  generally  show  far  less  concern  with  uniform  or  careful  manufacture, 
reflected  in  Irregular  flaking  patterns.  Irregular  cross-sections,  and 
assymetrical  outlines  (Table  11-11  and  11-12).  Also,  these  later  point  types 
show  less  wear  and  fewer  associated  wear  patterns.  It  seems  very  likely  that 
In  the  Kartar  Phase,  projectile  points  were  multi-purpose,  generalized 
penetrating,  cutting,  and  scraping  tools,  and  given  their  careful  manufacture, 
and  thickness,  were  less  subject  to  loss  and  breakage.  This  latter  assumption 
is  also  borne  out  by  much  lower  frequencies  of  point  fragments  in  the 
archaeological  deposits.  Throughout  the  Hudnut  Phase  and  the  later  Coyote 
Creek  Phase,  however,  points  appear  to  have  been  used  more  specifically  as 
projectiles,  showing  far  less  wear  and  fewer  patterns  of  wear.  Fragments  of 
points  also  are  more  common,  evincing  both  more  frequent  manufacture  and 
Intensive  use  as  projectiles.  One  can  argue  on  this  basis  that  refinements 
were  taking  place  that  emphasized  specialized  projectile  points,  longer- 
di stance  kills,  easily  modifiable,  reusable  darts,  and  use  of  quickly  made, 
less  expensive  point  forms.  A  premium  was  established  on  lighter  and  more 
easily  fabricated  projectile  equipment,  innovations  that  were  to  lead  directly 
to  adoption  of  the  bow  and  arrow. 

To  follow  this  line  of  reasoning  further,  the  Rabbit  Island  Stemmed  Type 
B,  a  smaller  variant  of  Rabbit  Island  Stemmed  A,  and  Columbia  Corner-notched 
B,  a  scaled-down  version  of  Columbia  Corner-notched  A,  both  occur  well  Into 
the  Coyote  Creek  Phase,  post-2000  BJ’.,  when  we  can  assume  that  the  bow  and 
arrow  was  In  use  In  the  study  area.  Apparently  the  earlier  dart  point  types 
were  simply  reduced  in  size  and  used  to  tip  arrow  shafts  In  the  later  period. 
It  Is  no  great  leap  then,  to  suppose  that  the  process  of  projectile  refinement 
went  on  for  at  least  the  last  6500  years. 

Figure  11-13  shows  the  distribution  of  type  groups  plotted  on  axes  of 
neck  width  and  specimen  weight.  As  shown,  there  Is  probably  a  linear 
relationship  between  decreasing  neck  width  and  projectile  weight,  and  also,  a 
very  clear  separation  between  those  points  that  were  most  likely  arrow  point 
(Types  32,  53,  54,  63,  64,  and  65)  and  those  that  were  arguably  dart  point 
(Types  13,  14,  15,  24,  and  31).  Between  these  two  extremes  of  the 
distribution  are  the  point  types  that  probably  represent  the  gradual 
transformation  of  the  projectile  point  assemblage  (Types  41,  42,  43,  51,  52, 
61,  and  62).  Table  11-14  lists  mean  neck  width,  basal  length  to  total  length 
ratios,  and  nece  width  to  basal  width  ratios,  for  each  type  group,  arranged 
from  smallest  to  largest.  Not  surprisingly,  there  are  rough  correlations 
between  decreasing  neck  width  and  decreasing  basal  length  to  total  length 
ratios  and  the  temporal  distribution  of  type  groups.  The  ranking  of  neck 
width  to  basal  width  ratios,  however.  Is  more  complex,  and  probably  represents 
little  more  than  distinctions  between  lanceolate,  shouldered  lanceolate. 
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shouldered  triangular,  and  side-notched  projectile  point  forms,  and  thus,  the 
general  trend  from  lanceolate  to  triangular  over  time,  with  the  maintained 
popularity  of  the  side-notched  form. 

To  assess  these  trends  In  point  size  and  proportion  we  used  Thomas' 

(1978)  discriminant  classification  of  dart  points  versus  arrow  points. 

Applying  his  classification  functions,  we  grouped  our  point  types  Into  either 
dart  or  arrow  point  categories.  Over  9A%  of  all  points  were  classified  as 
dart  points.  This  Is  surely  In  error,  given  that  over  15)1  of  all  points  In 
the  collection  are  smal 1 -side-notched  and  delicate  elongate  barbed  forms  post¬ 
dating  1000  BJ’.,  and  commonly  assumed  to  be  arrow  points.  Possibly  biases  In 
the  data  (e.g.,  the  points  were  from  a  limited  number  of  geographic  sources  in 
California,  the  Southwest,  and  Eastern  North  America  and  all  were  In  the 
American  Museum  of  Natural  History  collections).  Invalidate  Its  application  to 
the  Columbia  Plateau.  However,  It  also  Is  possible  that  the  continual  process 
of  refinement  In  point  configuration  and  size  on  the  Columbia  Plateau  has 
resulted  In  creation  of  somewhat  larger  projectile  points  for  use  with  the  bow 
and  arrow  than  is  common  elsewhere  in  the  United  States. 

CONCLUSIONS 

Our  analysis  indicates  that  the  finest  temporal  Indicators  are  formal 
attributes  and  not  technological  attributes.  There  are,  of  course, 
technological  differences:  prior  to  4000  B.P.,  points  are  made  on  blades  as 
well  as  flakes;  the  earliest  forms  show  little  thinning  of  haft  elements, 
evidence  Intense  basal  grinding,  and  show  marked  retouch.  All  of  these 
characteristics  are  progressively  rarer  after  c.  4000  BJ*.  Early  points  tend 
to  show  more  wear  and  overlapping  or  contiguous  patterns  of  wear.  Indicative 
of  multiple  uses.  It  Is  of  interest  that  lanceolate  forms  after  4000  B.P., 
which  may  be  knives  rather  than  projectile  points,  show  Intensive  wear 
characteristic  of  the  earlier  point  types. 

Distributions  of  mean  neck  widths,  coupled  with  thicknesses  of  haft 
elements  clearly  suggest  introduction  of  a  different  technology,  probably 
associated  with  the  adoption  of  the  bow  and  arrow  at  or  just  prior  to  c.  2000 
BP.  Further,  several  later  projectile  point  types  (Qullomene  Bar  (Corner- 
notched  and  (Jullomene  Bar  Basa I -notched)  show  neck  width  distributions  In  the 
middle  of  the  range  noted  for  earlier  types.  This  may  indicate  continued  use 
of  the  atlatl  well  Into  comparatively  recent  time.  The  nature  of  the 
associated  breakage  patterns  for  these  types  also  closely  parallels  that 
observed  In  earlier  point  types  assumed  to  be  atlatl  points. 

Despite  the  general  concurrence  of  projectile  point  type  temporal  ranges 
In  the  Rufus  Woods  Lake  project  area  and  the  Columbia  Plateau  as  a  whole, 
there  are  some  specific  differences.  For  Instance,  there  Is  a  discernible 
trend  for  types  to  have  a  longer  temporal  span  on  the  upper  Columbia  River 
than  on  the  lower  Columbia  River.  Cold  Springs  Side-notched  points,  dated  to 
c.  6500-4500  B.P.  on  the  Snake  River  and  lower  Columbia  River,  are  found  from 
c.  5000-3500  BP.  In  the  Rufus  Woods  Lake  Reservoir.  Cascade  points  also 
continue  in  use  In  later  periods  in  our  study  area.  This  difference  may  be 
more  apparent  than  real,  however,  since  these  types  also  continue  later  In 
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time  along  the  Snake  River  drainage  In  nearby  Idaho.  A  still  more  concrete 
discontinuity  is  present  In  the  spatial  distribution  of  later  projectile  point 
types.  Examples  of  the  Columbia  Stemmed  Series,  wel l^dated  and  plentiful  in 
sites  on  the  lower  Columbia  River,  are  relatively  rare  on  the  upper  Columbia 
River,  and  when  present,  occur  with  high  frequencies  of  Plateau  Side-notched 
points.  Lesser  numbers  of  Columbia  Stemmed  points,  coupled  with 
correspondingly  higher  numbers  of  Plateau  Side-notched  points,  may  indicate 
greater  influence  from  the  Plains  culture  area  on  the  upper  reaches  of  the 
Columbia  than  on  the  lower  reaches  of  the  drainage. 

A  tentative  conclusion  is  that  there  Is  a  greater  correspondence  between 
point  types  and  type  series  on  the  Columbia  Plateau  and  those  defined  for  the 
Great  Basin  than  has  been  recognized.  In  fact,  many  of  the  types  defined  for 
the  Plateau  can  easily  be  subsumed  under  types  defined  for  the  Great  Basin, 
and  these  have  virtually  Identical  temporal  ranges  (cf.  Hester  1973;  Heizer 
and  Hester  1978;  Holmer  1978;  Thomas  1981).  The  Cold  Springs  Side-notched 
type  is  known  from  both  areas.  The  Columbia  Corner-notched  variants  equate 
with  The  Elko  Corner-notched  Series;  the  Mahkin  Shouldered,  Nespelem  Bar  and 
Rabbit  Island  Stemmed  Types  are  very  similar  to  the  Pinto  Series  and  the 
Gypsum  point;  and  the  Columbia  Stemmed  Series  is  virtually  identical  to  the 
Eastgate/Rose  Spring  Series;  The  variants  of  Plateau  and  Desert  Side-notched 
in  both  areas  are  quite  similar,  with  the  possible  exception  of  more  classic 
Plains  types  (eg.  Avon  lea)  In  the  northern  Columbia  River  drainage. 

By  applying  a  paradigmatic  classification/attribute  analysis  and 
multivariate  statistical  routine  to  a  large,  we  1 1 -dated  collection  of 
projectile  points  we  have  shown  considerable  success  In  defining  recognized 
historical  types  and  demonstrated  potential  to  attain  ever  finer  levels  of 
classification  aimed  at  Identifying  shifts  In  formal  features  or  attributes 
over  time.  Descriptive  types  supply  a  check  on  the  validity  of  recognized 
historical  types,  and  offer  more  detailed  Information  focusing  on  The 
distribution  of  attributes  as  well  as  specimens.  Discriminant  analysis  has 
shown  the  autonomy  of  defined  types,  provided  a  usable  metric  definition  of 
these  forms,  and  perhaps  best  of  all,  offers  a  rapid  means  of  classification 
that  ensures  comparability  across  a  broad  area. 

What  remains  to  be  done  Is  to  further  refine  our  typological  analysis, 
explicitly  comparing  formal,  technological,  and  functional  variables  on  both  a 
qualitative  and  quantitative  level.  Other  study  collections  should  be 
incorporated  Into  and  expanded  analysis  in  an  effort  to  construct  a  workable 
Plateau-wide  sequence.  We  need  to  compare  types  defined  for  the  Columbia 
Plateau  with  those  recognized  on  the  nearby  northwestern  Plains  and  in  the 
Great  Basin.  And  most  Importantly,  our  ultimate  goal  must  be  to  assemble  a 
practical  summary  document/handbook,  for  field  and  laboratory  use,  that 
outlines  attributes  of  defined  projectile  point  types.  This  would  function  as 
a  key  which  would  allow  researchers  to  quickly  field-assign  a  specimen,  or  a 
diagnostic  part  of  a  specimen,  to  a  type  series  and  then  to  a  type,  based  upon 
the  presence  or  absence  of  specified  qualitative  and  quantitative  attributes. 
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12.  SUMMARY  OF  FAUNAL  DATA 


by  Stephanie  Lfv'ngston 


The  faunal  assemblages  from  18  sites  excavated  In  the  salvage  operations 
of  the  Chief  Joseph  0am  Archaeological  Project  yielded  25,060  elements  that 
were  Identifiable  to  at  least  the  family  level.  An  additional  13,535 
mammalian  elements  were  Identified  to  size  categories:  elk  size  (cow,  bison, 
elk,  horse)  or  deer  size  (deer,  mountain  sheep,  antelope).  The  resulting 
Identified  assemblage  thus  Includes  over  38,000  elements.  The  total 
Identified  assemblage  Is  84 .4^  mammals,  representing  at  least  33  species  in  20 
families;  4.2$  reptiles;  1.5$  amphibians;  and  9.9$  fish.  A  small  number  of 
bird  bones  remain  to  be  identified.  The  fish  and  herpetofauna  are  summarized 
In  the  descriptive  summary  of  this  report,  but  the  remainder  of  the  report  Is 
primarily  concerned  with  the  mammalian  remains. 

The  cultural  assemblages  from  these  18  sites  were  recovered  from  84 
analytic  zones  which  have  been  assigned  to  three  phases  based  on  radiocarbon 
dates  and  stylistic  analysis  of  projectile  points.  Coyore  Creek  Phase  (2000- 
50  B.P.)  deposits  contributed  27.3$  (10,186  elements)  of  the  Identified  faunal 
elements,  Hudnut  Phase  (4000-2000  BJ’.)  deposits  47.8$  (17,850  elements), 
Kartar  Phase  (7000-4000  BP.)  deposits  18.9$  (7052  elements).  The  remaining 
5.9$  (2219)  could  not  be  assigned  to  a  single  phase.  Individual  site 
assemblages  are  described  and  discussed  separately  in  the  site  report  series. 

This  summary  is  presented  In  two  parts.  The  first  Is  a  descriptive 
summary  of  the  total  assemblage  by  taxon.  This  section  gives  a  synoptic  view 
of  the  total  assemblage  and  some  basic  background  Information  used  in  drawing 
conclusions  from  the  faunal  data.  The  second  part  presents  selected  aspects 
of  the  faunal  analysis  pertinent  to  the  inferences  and  conclusions  drawn  from 
the  faunal  remains  as  they  pertain  to  the  archaeology  of  the  Chief  Joseph 
project  area. 

DESCRIPTIVE  SUMMARY 

Table  D-6,  Appendix  D  presents  the  number  of  Identified  specimens  per 
taxon  by  analytic  zone  for  all  sites  included  in  this  report.  The  following 
Is  an  account  of  taxa  identified  with  a  brief  description  of  aspects  of  the 
natural  and  cultural  history  of  each  taxon  where  It  is  relevant  to  the 
synthetic  discussion  that  constitutes  the  remainder  of  this  report. 

In  this  report  all  counts  of  faunal  remains  are  given  as  NISP  (number  of 
Identified  specimens).  Both  NISP  and  MNI  (minimum  number  of  Individuals)  were 
given  In  the  individual  site  reports.  The  space  necessary  to  present  both  for 


the  entire  data  set  and  the  resultant  complexity  of  the  tables  and  text 
prohibit  presenting  both  here.  The  Implications  of  choosing  one  measure  of 
quantification  over  the  other  for  this  data  set  are  discussed  below. 


aASS  PISCES 

Family  Cyprinidae  NISP=807 
Family  Catostomidae  NISP=826 
Family  Salmonidae  NISP=3237 
Onchorhynchus  tshawytscha  NISP=101 

Most  fish  specimens  In  these  assemblages  are  vertebrae.  All 
fish  vertebrae  with  parallel-sided  fenestrated  centra  were  Identified  as 
salmonid.  Identification  of  non-salmonld  fish  vertebrae  to  family  was  made  on 
the  basis  of  size.  We  recognize  that  this  system  of  Identification  of  non- 
salmonld  fish  Is  not  robust  and  advise  caution  In  Interpretation  of  these 
specimens.  Only  otoliths,  which  were  found  In  only  four  sites  (45-DO-285,  45- 
DO-326,  45-0K-211,  and  45-0K-250)  were  Identified  to  species.  Inadequate 
comparative  collections  precluded  more  specific  Identification  of  fish 
remains  or  Identification  of  elements  other  than  vertebrae  and  otoliths. 


aASS  AMPHIBIA 

Family  Ranidae/Bufonidae  NISP=344 

Both  frogs  and  toads  live  In  the  project  area  (Stebblns  1966).  Lack  of 
comparative  material  precluded  Identifying  these  specimens  to  even  the  family 
level.  In  many  cases,  the  specimens  appear  to  have  been  Intrusive;  they  are 
less  discolored  than  other  bone  specimens  from  the  same  deposits  and  Include 
representatives  of  most  major  skeletal  parts.  However,  In  some  assemblages 
the  frequency  of  lower  limb  elements  and  parts  of  the  Innominate  suggest  other 
than  natural  deposition. 


aASS  REPTILIA 


Chrysemys  cf.  Dicta  NISP=1349 

All  turtle  specimens  Identified  are  carapace  or  plastron  fragments. 

These  specimens  are  distinctly  turtle,  but  the  fragmentary  condition  of  all 
turtle  elements  and  the  lack  of  comparative  materials  precluded  firm  species 
level  Identification. 

£.  p Icta  Is  the  only  native  turtle  now  living  In  the  project  area. 
Although  Ray  (1932:87)  reports  the  western  pond  turtle  (Clemmys  marmorata)  In 
the  eastern  part  of  the  state,  these  turtles  are  only  known  to  occur  on  the 
west  side  of  the  Cascade  Mountains  (Stebblns  1966).  There  Is  no  way  to  verify 


Ray's  Identifications,  and  In  the  absence  of  evidence  of  the  occurrence  of 
species  of  turtles  other  than  CL  picta.  the  most  likely  species  represented  by 
the  archaeological  specimens  Is  C.  ptcta.  Consequently,  all  turtle  specimens 
were  tentatively  referred  to  that  species. 

Family  Colubridae  NISP=789 
Family  VIperldae  NISPs  5 

Snake  vertebrae  were  Identified  to  the  family  level  on  the  basis  of  size. 
We  did  not  have  adequate  comparative  materials  to  make  further 
Identifications.  Most  snake  elements  appear  to  be  Intrusive;  they  are 
generally  unbroken  and  less  stained  than  other  bone  materials  occurring  in  the 
same  deposits,  and  they  were  generally  recovered  In  clusters  of  many  vertebrae 
of  the  same  size  suggesting  discrete  Individuals. 


CLASS  IMIMALIA 

Order  Insect I vora 

FamI  ly  Soricldae 

Sorex  spp,  NISP  =  4 

At  least  four  species  of  shrews  live  In  the  project  area  today:  Sorex 
mopt-isolo.  the  dusky  shrew;  yapranSi.  the  vagrant  shrew;  clPferSUS,  the 
masked  shrew;  and  S,.  merrlaml,.  Merrlam's  shrew.  While  nearly  all  shrews 
inhabit  damp,  moist  places;  of  these  four,  the  Merrlam's  shrew  may  be  found 
under  quite  arid  conditions  (Ingles  1968).  It  was  not  possible  to  determine 
the  species  of  any  of  the  shrew  elements  recovered  In  these  assemblages,  but 
little  effort  was  expended  In  the  attempt.  Because  shrews  are  so  small, 
recovery  of  shrew  elements,  even  with  1/8  Inch  screen.  Is  very  fortuitous. 
Consequently,  little  Information  would  be  gained  by  pursuing  more  precise 
Identification  of  the  few  elements  in  this  assemblage  at  this  time. 

Order  Lagoeorpba 

Family  Lepor I dae 

Lepus  cf.  townsend 1 1  NISP  =  35 
Sylvl lagus  cf.  nuttal  1 1 1  NISP  =  20 

Lagomorphs  were  found  In  only  21  of  the  84  assemblages.  They  are 
relatively  abundant  only  In  the  Kartar  component  at  45-OK-n  where  they 
account  for  little  more  than  of  the  small  mammals.  Hares  were  loentified 
in  very  low  frequencies  from  both  sides  of  the  river  In  all  phases. 
Cottontails  were  found  almost  exclusively  on  the  south  side  of  the  river,  but 
also  in  all  three  phases. 

There  are  currently  3  species  of  hares  living  In  or  near  the  project 
area:  Lepus  townsend 1 1  (white-tailed  hare),  i,.  cal  I forn Icus  (b lack-tai led 


hare)  and  L».  amer Icanus  (snowshoe  hare).  BJack-taNed  hares  are  recent 
Immigrants  Into  the  Columbia  Plateau  (Couch  1927).  Snowshoe  hares  Inhabit 
higher  elevation  wooded  areas  and  are  not  known  to  live  In  the  Columbia 
Plateau  (Ingles  1965:139;  Dalquest  1948:382).  The  most  likely  hare  to  have 
Inhabited  the  project  area  prehlstorical ly  Is  the  white-tailed  hare.  It  was 
generally  not  possible  to  obtain  secure  species  level  Identifications  for 
leporld  elements  on  morphological  criteria.  Most  elements  were  Identified  as 
Lepus  cf.  townsend 1 1  as  the  hare  most  likely  to  be  represented  based  on 
historic  distribution  data. 

Early  explorers  and  settlers  found  abundant  white-tailed  hares  In  eastern 
Washington  (Taylor  and  Shaw  1929),  but  recent  wildlife  surveys  of  the  area 
Indicate  that  lagomorphs  are  surprisingly  rare  (Erickson  et  al.  1977:237, 

Payne  et  al.  1975).  No  explanation  Is  offered  for  low  lagomorph 
densities  other  than  the  general  statement  that  low  furbearer  population 
densities  along  the  Columbia  River  correlates  with  the  sparse  riparian 
development  of  the  area  and  probably  Is  Influenced  by  It  (Payne  et  al. 
1975:158).  The  low  density  of  white-tailed  hares  In  eastern  Washington  has 
been  attributed  to  the  historic  Invasion  and  spread  of  the  black-tailed  hare 
and  reduction  of  native  bunchgrass  by  overgrazing  (Dalquest  1948:381). 

However,  black-tailed  hares  have  only  expanded  their  range  as  far  north  as  the 
Columbia  RIverdngles  1965),  and  even  the  black-tall  Is  not  abundant  In  the 
project  area.  If  hares  were  being  Introduced  Into  the  archaeological  sites  In 
proportion  to  their  availability  In  the  surrounding  area,  their  low  densities 
In  these  assemblages  suggest  that  the  conditions  resulting  In  low  hare 
densities  today  prevailed  In  the  past. 

Sylvl laqus  nuttal III,  Nuttall's  cottontail.  Is  the  most  likely  species  of 
of  rabbit  to  be  found  In  project  area  sites,  i  f lorldanus.  the  Florida 
cottontail,  and  Idahoensis,  the  pygmy  cottontail,  also  currently  Inhabit 
parts  of  eastern  Washington.  Florida  cottontails  were  recently  Introduced  and 
pygmy  rabbits  are  only  found  far  to  the  south  of  the  project  area. 
Consequently,  although  many  of  the  rabbit  elements  could  not  be  Identified  to 
the  species  level  on  morphological  criteria,  they  are  assigned  to  JS*  cf. 
nuttal 1 1 1  on  the  basis  of  blogeographical  probability.  Recent  wildlife 
surveys  Indicate  that  where  cottontails  are  found  today  they  are  common,  but 
their  distribution  appears  to  be  patchy. 

As  with  the  hares.  If  cottontails  were  being  used  prehl stor leal ly  In 
proportion  to  the  abundance  with  which  they  occurred  In  the  local  environment, 
the  low  frequency  of  cottontail  remains  In  the  archaeological  assemblages  may 
reflect  relatively  small  populations  of  cottontails  In  the  area 
prehl stor leal ly.  The  fact  that  a  species  which  occurs  In  such  low  frequencies 
was  almost  exclusively  found  In  sites  on  the  south  side  of  the  river  cannot 
support  a  detailed  paleoenvironmental  Inference  due  to  the  behavior  of  rare 
taxa  In  any  quantitative  treatment  of  faunal  assemblages  (see  Grayson  1979). 

Hares  and  rabbits  were  at  least  occasionally  used  by  site  occupants.  The 
relatively  frequent  occurrence  of  burned  bone  demonstrates  that  at  least  some, 
and  probably  most,  of  the  lagomorphs  were  deposited  In  some  manner  by  people. 
Yet  the  low  frequency  of  lagomorph  remains  Indicates  that  rabbits  and  hares 
were  not  a  major  components  of  subsistence  activities  represented  In  these 


assemblages.  The  low  frequencies  of  lagomorph  remains  are  probably  not 
primarily  a  function  of  preservation  or  recovery  factors  selecting  against  the 
small,  fragile  remains,  given  the  frequent  recovery  of  fish  and  other  small, 
fragile  bone  fragments. 

Order  Rodentia 

Faml  ly  Sclurldae 

Marmota  fiaviventrls  NISP  =  791 

Marmots  are  general ly  found  near  permanent  water  sources,  but  wander 
extensively.  Their  primary  requirement  Is  the  presence  of  rocks;  they 
especially  favor  basalt  talus  (Dalquest  1948,  Ingles  1963),  a  common  habitat 
near  many  of  the  sites.  Although  marmots  are  common  residents  near  most  of 
the  excavated  sites,  they  hibernate  or  estivate  for  most  of  the  year.  They 
are  active  and  available  for  capture  only  during  the  spring  and  possibly  a 
short  time  during  the  fall  of  each  year.  At  least  2%  of  all  recovered  marmot 
elements  are  burned,  suggesting  that  marmots  were  at  least  occasionally  used 
by  people.  If  marmots  were  captured  and  used  by  prehistoric  site  occupants 
only  during  the  time  of  year  they  are  currently  active,  marmots  would  be 
expected  to  represent  only  a  minor  contribution  to  the  total  annual  faunal 
resources  represented  In  any  site. 

Small  numbers  of  marmot  elements  were  found  In  deposits  of  all  ages 
throughout  the  project  area.  With  the  exception  of  45-0K-)1,  marmot  elements 
represent  a  minor  component  of  each  site's  faunal  assemblage.  The  Kartar 
Phase  assemblage  at  45-0K-11  contains  the  largest  absolute  number  (NISP  =  255) 
of  marmot  elements  of  any  component  In  the  project.  The  total  faunal 
assemblage,  however.  Is  quite  large  (NISP  =  6691)  and  constitutes  most  of  the 
Kartar  Phase  fauna  for  the  entire  project  area.  However,  marmots  are  also 
relatively  abundant  at  45-0K-11,  accounting  for  over  22^  of  the  small  mammals 
In  the  Kartar  component  and  over  25f  of  the  small  mammals  In  the  Hudnut 
component. 

Aside  from  their  high  relative  abundance,  their  are  two  Intriguing 
aspects  of  the  marmot  remains  at  45-OK-ll.  Although  most  major  body  parts  are 
represented,  there  Is  an  unusually  high  proportion  of  astragali.  A  large 
number  of  marmot  elements.  Including  many  astragali,  are  concentrated  In  Upper 
Housepit  1,  a  Kartar  Phase  house.  The  astragali  were  apparently  deliberately 
removed  from  the  rest  of  the  carcass,  resulting  In  these  elements  being 
deposited  separately  and  In  unexpectedly  high  frequencies  compared  to  other 
skeletal  elements.  None  of  the  astragali,  however,  bear  any  visible  marks 
suggesting  the  motives  or  techniques  used  for  their  accumulation. 

Soermophl I  us  spp.  NISP  =  81 
Spermoph.!  lus  Washington  I  NISP  =  27 


Two  species  of  ground  squirrel  currently  live  In  or  near  the  project 
area:  Spermoph I lus  washingtonl.  the  Washington  ground  squirrel,  which  Inhabits 
the  grassland  and  low  sage  south  of  the  Columbia  River;  and  i,.  columblanus. 
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the  larger  Columbia  ground  squirrel.  In  the  more  humid  higher  elevation 
grasslands  and  wooded  habitats  throughout  eastern  Washington,  townsendl 1^ 
the  Townsend  ground  squirrel,  currently  lives  In  the  sage  grassland  of  the 
central  Columbia  Basin  south  of  the  project  area. 

All  ground  squirrel  elements  recovered  fall  within  the  size  range  of 
Washington  I  and  S.  townsendl I ;  none  were  large  enough  to  Indicate  the  presence 
of  ^  columblanus.  Of  the  100  elements  recovered  only  27  could  be  Identified 
to  the  species  level.  These  27  elements  Include  26  mandibles  and  one  skull, 
all  of  which  retained  the  molarlform  teeth.  The  mandibular  molars  of  the 
archaeological  specimens  are  relatively  square  In  general  outline,  and  the  P4S 
are  subequal  or  only  slightly  smaller  than  the  M^s.  These  characters  compare 
well  with  S.  washingtonl.  but  the  P4  of  S.  townsendl I  Is  noticably  smaller 
than  Mf,  and  all  molars  are  more  trapezoidal  In  general  outline.  The  skull  of 
washingtonl  Is  narrower  In  relation  to  Its  width  than  S.  townsendl I.  We 
have  accepted  these  Identifications  as  they  make  blogeographical  sense,  but 
note  that  the  series  of  reference  specimens  used  Is  very  small. 

All  specimens  Identified  as  S.  washingtonl  were  recovered  from  45-00-214. 
Only  5  of  the  remaining  SpermophI I  us  sp.  elements  are  from  Okanogan  County 
sites  (45-0K-4,  45-0K-250).  This  distribution  of  elements  may  reflect  capture 
of  Washington  ground  squirrels  on  the  south  side  of  the  river  where  they  are 
currently  the  resident  ground  squirrel.  The  few  cases  of  ground  squirrel 
elements  In  sites  on  the  north  side  of  the  river  may  reflect  transport  of 
Washington  ground  squirrels  captured  on  the  south  side  of  the  river  across  to 
Okanogan  sites,  or  presence  of  the  higher  elevation  dwelling  Columbia  ground 
squirrel.  In  either  case,  the  more  abundant  ground  squirrel  remains  In 
Douglas  County  sites  and  the  relatively  rare  remains  In  Okanogan  County  sites 
probably  reflects  human  use  of  ground  squirrels  In  relation  to  their 
availability  In  proximity  to  the  sites. 

Fam  I  ly  Geomy  I  dae 


Thomomys  ta  I  do  Ides  NISP  =  2575 

Only  one  species  of  pocket  gopher,  Thomomys  talpoldes  (northern  pocket 
gopher),  lives  In  eastern  Washington.  (k>pher  elements  are  common  In  most 
eastern  Washington  archaeological  faunas  (cf.  Lyman  and  Livingston  1983),  and 
the  Chief  Joseph  assemblages  are  no  exception.  Gophers  usually  have  a 
relatively  narrow  range  of  tolerance  In  regard  to  environmental  adaptations. 
They  prefer  deep  soil  along  streams  and  In  meadows,  but  they  occasionally  live 
In  rocky  soils  on  dry  slopes.  Their  major  requirement  appears  to  be  sediments 
that  are  deep  enough  for  digging  burrows  (Dalquest  1948,  Ingles  1965).  They 
also  tend  to  have  a  rather  small  home  range,  restricted  for  the  most  part  to 
the  extent  of  the  elaborate  burrow  system  excavated  by  the  Individual  gopher. 
These  burrow  systems  may  be  up  to  five  feet  deep. 

Although  abundant  In  the  archaeological  assemblages  and  fairly  restricted 
In  habitat  preference,  gopher  remains  tell  us  more  about  one  source  of  site 
disturbance  than  about  past  environmental  conditions.  Most  fossorlal  rodents. 
Including  pocket  gophers,  appear  to  find  the  sediment  disturbance  caused  by 
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human  occupation  an  improvement  to  their  environment.  The  predilection  of 
fossorlal  rodents  to  dig  In  culturally  disturbed  deposits  Is  only  too  obvious 
as  excavators  attempt  to  trace  housepit  floors  and  feature  boundaries  which 
are  paralleled  and  crosscut  by  extensive  burrow  systems. 

Family  Heteromy  I  dae 
Perognathus  parvus  NISP  =  996 

The  Great  Basin  pocket  mouse  (Perognathus  parvus),  the  single  heteromy  Id 
rodent  living  this  far  north  In  the  Columbia  Basin,  Is,  like  pocket  gophers, 
abundant  In  all  eastern  Washington  archaeological  faunal  assemblages.  Their 
abundance  In  the  sites  may  be  attributed  primarily  to  their  extensive 
burrowing  activity.  Pocket  mice  tend  to  live  in  drier  habitat  types  than 
pocket  gophers,  generally  placing  their  burrows  under  sage  In  friable  soil 
(Ingles  1965:213).  It  Is  not  uncommon,  however,  to  find  both  pocket  mice  and 
gophers  In  the  same  area.  Pocket  mice  tend  to  burrow  no  more  than  2  feet 
deep.  Again,  as  with  the  gophers,  the  abundant  evidence  of  pocket  mice  may 
reveal  more  about  site  disturbance  than  past  environmental  conditions  or 
cultural  activity. 


Fam  I  ly  Castor  1 dae 


Castor  canadfiosis  nisp  =  36 

Although  beaver  have  been  Introduced  In  many  places  along  the  Columbia 
River  (Ingles  1965:242),  the  occurrence  of  beaver  elements  In  these 
prehistoric  sites  Indicates  that  beaver  Is  more  likely  a  native  Inhabitant  of 
a  variety  of  riverine  habitats  In  Washington  (Dalquest  1948).  Their  primary 
requirements  appear  to  be  willow  or  aspen  and  permanent  fresh  water.  There  Is 
ethnographic  evidence  that  beavers  were  regularly  sought  (Post  1938), 
presumably  for  their  pelts  and  as  a  food  resource,  although  neither  Is 
explicitly  stated.  Beaver  teeth  are  known  to  have  been  used  by  the  (k>eur 
d'Alene  to  Incise  wood,  bone,  antler,  and  soft  stone  (Telt  1930).  The  fact 
that  many  of  the  beaver  elements  recovered  are  Incisors  may  Indicate  that  they 
were  being  used  In  a  similar  manner  by  the  prehistoric  Inhabitants  of  the 
project  area.  On  the  other  hand,  because  teeth  tend  to  preserve  better  than 
bone,  preservation  factors  alone  may  be  responsible  for  the  low  frequency  and 
element  representation  of  beavers. 

Fam  I  ly  Cr Icetidae 


Peromyscus  maniculatus  NISP  =  124 

Deer  mice  are  found  In  nearly  all  communities  and  life  zones  throughout 
the  state,  and  often  greatly  outnumber  all  other  rodents  In  the  are.'.  (Ingles 
1965:257).  The  small  mammal  survey  conducted  In  the  project  area  In  1974  and 
1975  In  fact  found  the  most  abundant  species  captured  to  be  £,  maniculatus 


(Erickson  et  al.  1977:238).  Deer  mice  usually  nest  above  ground  In  logs  and 
rocks,  but  they  sometimes  use  shallow  burrows.  The  small  number  of  deer  mice 
found  In  these  assemblages  may  be  because  their  surface  dwelling  habits 
generally  prevent  them  from  being  burled  quickly  enough  to  be  preserved. 

Neotoma  c I nerea  NISP  =  10 

Bushy-talled  wood  rats  are  found  In  most  environments  throughout  the 
state.  The  small  mammal  survey  conducted  In  1974  and  1975  found  bushy-talled 
woodrats  In  coniferous  forest,  macrophy I lous  vine  and  shrub,  and  In  rocky 
habitats  In  the  project  area  (Erickson  et  al.  1977:241).  Currently  they  are 
not  abundant  In  the  project  area,  and  may  not  have  been  In  the  past.  However, 
they  do  not  appear  to  prefer  the  riparian  habitat  that  most  likely  surrounded 
most  of  the  sites  when  they  were  occupied,  and  there  Is  no  evidence  Indicating 
they  were  sought  by  prehistoric  people.  Even  If  they  were  abundant  In  the 
nearby  talus  or  woodland  there  Is  no  reason  to  expect  them  to  be  wel  I 
represented  In  the  site  deposits. 

MIcrotus  sp.  NISP  =  84 

Three  species  of  MIcrotus  live  In  the  site  area:  montanus. 

pennsy I  van Icus,  and  M,  longicaudus.  All  three  prefer  marshy  habitats  and/or 
live  near  streams.  M*  montanus  can  also  be  found  In  more  xerlc  areas.  AM 
three  species  are  primarily  surface  dwellers.  They  tend  to  use  runways  rather 
than  burrows,  and  will  build  their  nests  on  the  surface  In  the  winter.  When 
they  do  burrow,  or  build  subterranean  nests,  they  usually  stay  In  the  upper 
ten  Inches  of  sediment  (Maser  and  Storm  1970).  We  were  unable  to  determine 
the  species  of  any  of  the  elements  Identified  as  MIcrotus. 

Lagurus  curtatus  NISP  =  166 

Sagebrush  voles  generally  Inhabit  dry  sagebrush  areas  with  little  grass. 
Their  burrows  tend  to  be  shallow  (4-6  Inches),  with  nests  about  7-10  Inches  In 
clameter  (Maser  and  Storm  1970:142).  They  are  currently  found  only  above  1000 
feet  In  elevation,  are  active  year  round,  and  do  not  store  much  food  (Johnson 
et  al.  1948).  The  excavated  sites  range  In  elevation  from  950  feet  to  1000 
feet,  at  the  boundary  of  the  current  range  of  the  species.  Sagebrush  voles 
were  found  in  assemblages  from  14  of  the  18  sites.  Only  skulls  and  mandibles 
could  be  distinguished  from  MIcrotus.  Lagurus  has  distinctive  molars,  and  the 
edentulous  mandibles  can  be  distinguished  by  the  location  of  the  mandibular 
foramen  (Grayson  1983). 

iLnjJ_aJra  z I beth lea  NISE  =  20 

Muskrats  are  residents  of  lower  elevation  cattail  marshes,  ponds  and  the 
banks  of  slow  moving  streams  throughout  the  state.  Seldom  far  from  permanent 
water,  muskrats  live  In  banks.  In  burrows  with  the  entrances  underwater. 
Although  muskrats  are  active  year  round,  the  waterproof  pelt  Is  at  Its  prime 


during  the  winter  months.  The  ethnographic  literature  Indicates  that  muskrats 
were  sought  for  their  pelts  (Ray  1932)  but  their  no  Indication  that  the  meat 
of  this  animal  was  eaten,  although  it  is  considered  edible  In  other  parts  of 
the  country  (Ingles  1965:294).  None  of  the  archaeological  elements  showed 
evidence  of  use. 

Family  Erethizontidae 
Erethizon  dorsatum  NISP  =  78 

Porcupines  are  common  residents  in  the  Rufus  Woods  Lake  area  and  are 
generally  associated  with  ponderosa  pine  within  coniferous  woodlands  over  a 
shrub  layer  habitat  type  (Erickson  et  al.  1977:174).  However,  porcupines  have 
been  recorded  In  shrub  steppe,  Equisetum.  grassland,  cobble,  shoreline  gravel 
and  sand  dunes  along  the  Columbia  River  indicating  the  species  has  a  broad 
range  In  the  project  area  (Payne  et  al.  1975:214). 

All  the  porcupine  elements  were  recovered  from  the  north  side  of  the 
river;  most  (68  elements)  are  from  the  Kartar  Phase  component  at  45-C)K-11. 

The  elements  recovered  from  the  archaeological  deposits  may  represent  animals 
that  were  Introduced  Into  the  sites  as  a  result  of  use  by  people.  According 
to  the  ethnographic  records  porcupines  were  eaten,  although  not  favored,  and 
their  quills  were  used  for  ornaments  (Post  and  Commons  1938:45,  Ray  1932). 
However,  the  low  overall  density  of  porcupine  elements  suggests  that  either 
this  taxon  was  used  In  a  manner  that  did  not  result  In  the  osseous  remains 
being  discarded  In  the  site  area,  or  that  the  porcupine  elements  were 
Introduced  by  predators  or  scavengers.  The  cosmopolitan  nature  of  current 
porcupine  populations  In  the  project  area  precludes  Inferring  cultural 
deposition  on  the  basis  of  habitat  preference. 

Order  Carnivora 

Fam  I  ly  Canidae 

SL  spp.  NISP  =  192 
Can  Is  latranr  NISP  =  6 
JUPU5  NISP  =  7 
famlllarls  NISP  =  121 
Vulpes  Yulpes  NISP  =  6 

Can  Is  latrans.  coyote.  Is  currently  the  most  common  and  economically 
significant  predator  In  the  project  area.  C.  famlllarls.  domestic  dog.  Is 
common  In  the  project  area  today,  and  has  been  recorded  In  archaeological 
assemblages  from  the  northwestern  U.S.  for  the  last  10,000  years  (Lawrence 
1968).  C.  lupus,  wolf,  although  now  extinct  in  the  state  of  Washington,  Is 
known  to  have  been  a  resident  of  the  area  In  the  past  (Dalquest  1948). 

Most  of  the  Individual  canid  remains  recovered  from  these  sites  could  not 
be  Identified  to  the  species  level.  Elements  Identified  as  I upus  were 

generally  assigned  to  that  species  on  the  basis  of  extremely  large  size. 
Elements  Identified  as  £,  fam 1 1 lar Is  were  assigned  to  that  species  on  the 


basis  of  dental  crowding  and  molar  morphology  (Krantz  1959,  Olsen  and  Olsen 
1977).  The  110  elements  Identified  as  C.  fami  I  laris  In  the  Hudnut  component 
at  45-0K-258  represent  a  single  articulated  Individual  Identified  as  domestic 
dog  on  the  basis  of  dental  morphology.  The  Individual  appeared  to  have  been 
deliberately  burled.  Fish  bone  found  In  the  abdominal  cavity  suggests  that 
the  dog  had  fish  as  a  last  meal.  All  elements  Identified  as  Can  Is  sp.  fall 
within  the  size  range  of  latrans  and  famI I  laris. 

An  argument  as  to  the  species  Identity  of  the  elements  Identified  as 
Canis  spp.  cannot  be  made  on  the  basis  of  likelihood  of  representation. 
Domestic  dogs  have  great  antiquity  In  the  Pacific  Northwest  and  could  occur  In 
cultural  assemblages  of  any  age.  Coyotes,  which  are  cosmopolitan  and  more 
abundant  than  most  carnivores,  being  closer  to  an  omnivorous  scavenger  In 
habits  and  population  densities,  are  equally  likely  to  occur.  It  would  be 
Interesting  to  ascertain  the  species,  however,  because  dogs  and  coyotes  have 
very  different  Implications  for  human  activities.  Dogs  were  used 
ethnographical ly  for  hunting  deer,  but  were  not  eaten  except  In  emergencies 
(Post  1938).  Coyotes,  however,  were  considered  good  food  (Ray  1932:90). 

There  are  a  number  of  burned  canid  elements  In  these  assemblages.  Indicating 
another,  very  different  means  of  disposing  of  canid  carcasses  than  the 
articulated  dog  skeleton  mentioned  above.  Whether  the  difference  In  disposal 
pattern  represents  a  distict  treatment  of  different  canid  species  or  a  change 
In  attitude  toward  a  single  species  over  time  Is  Impossible  to  determine  from 
the  present  evidence.  The  single  articulated  skeleton  was  the  only  Indication 
of  preferential  treatment  of  any  of  the  canids. 

Family  Ursidae 

Ursus  spp.  N 1 SP  =  4 
Ursus  amer Icanus  NISP  =  5 
'  ~sus  arctos  NISP  =  1 

Both  black  bears  (U.  sus  amer  Icanus)  and  grizzly  bears  (ii,.  arctos)  are 
native  to  Washington  state.  Black  bears  occur  In  greatest  abundance  In  the 
forested  uplands  (Dalquest  1948:172),  but  are  known  to  frequent  the  banks  of 
the  Columbia  River  during  berry  season  (Ray  1932:82).  Periodic  signs  of  black 
bears  were  found  along  the  Nespelem  River  during  a  twelve  month  survey  In 
1974-1975.  They  were  thought  to  be  transient  animals  whose  primary  residence 
was  away  from  the  reservoir  (Erickson  et  al.  1  977:253).  Many  current  local 
residents  report  bear  sitings  near  the  river  during  huckleberry  season,  and  a 
brown  phase  specimen  was  photographed  at  the  mouth  of  the  Nespelem  River 
(Salo,  personal  communication).  Grizzly  bears,  now  extinct  throughout  the 
state,  apparently  never  enjoyed  as  wide  a  distribution  as  the  black  bear 
(Dalquest  1948).  There  Is,  however,  no  reason  that  grizzly  bear  should  not  be 
found  In  these  assemblages.  Although  the  size  ranges  of  the  two  species  of 
bear  do  overlap,  grizzly  bears  are  generally  much  larger  (Lyman,  In  press). 
There  Is  little  question  that  a  metapodlal  from  45-0K-11  Is  grizzly  bear  due 
to  Its  extremely  large  size.  There  are  ethnographic  records  for  hunting  of 
both  species  (Ray  1932:  Post  1938).  The  small  number  of  Identified  specimens 
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makes  It  difficult  to  discern  If  these  animals  were  deposited  by  people  or  by 
natural  mechanisms. 


Fam  I  ly  Mustel Idae 


Martes  amerlcana  NISP  =  11 
Martes  pennant  I  NISP  =  7 

Pine  martens  (Martes  amerlcana)  Inhabit  dense  coniferous  forests  and  high 
elevation  rockslldes  (Dalquest  1948,  Ingles  1965).  Fishers  live  In  the  upland 
forests  of  northern  North  America,  and  their  ranges  extend  south  along  the 
major  mountain  ranges  (Hagmeler  1956,  Kurten  and  Anderson  1980:148;  Hall  and 
Kelson  1956:901).  In  Washington,  fishers  occupy  upland  habitats  somewhat 
lower  In  elevation  than  martens  (Dalquest  1948:188,  Ingles  1965:371).  It  Is 
possible  that  fishers  once  lived  In  the  site  area  when  the  riparian  vegetation 
was  better  developed.  In  the  eastern  states  they  are  known  to  live  In  low  wet 
areas  and  along  the  banks  of  streams  (Hagmeler  1956:151).  Because  fishers  are 
solitary  animals  that  require  large  territories  their  populations  are  never 
large  In  any  living  fauna.  Fishers  spend  much  time  In  the  trees,  as  well  as 
on  the  ground,  feeding  on  rodents.  Including  porcupines. 

The  small  population  size  and  forest  habitat  preference  of  both  martens 
and  fishers  reduce  their  chances  of  becoming  part  of  any  preserved  faunal 
assemblage.  Consequently  elements  of  prehistoric  Martes  are  always  rare 
(Anderson  1970:4).  Indeed,  they  are  rare  In  these  assemblages,  marten  being 
Identified  only  In  the  three  largest  faunal  assemblages  and  fisher  only  In  the 
largest.  However,  recent  reports  of  fisher  remains  In  the  Appalachians, 
Midwest  and  southern  states  Indicate  that  fishers  may  have  been  more  widely 
distributed  In  the  past  (Anderson  1984:257;  Kurten  and  Anderson  1980:148). 

The  extinct  noble  marten  (Martes  nob  1 1  Is)  has  recently  been  found  In  a  number 
of  sites  In  the  western  states  (Grayson  1984),  and  the  pine  marten  has  been 
recorded  In  several  western  sites  (eg.  Ziegler  1965),  but  there  are  very  few 
reports  of  any  members  of  the  marten  family  from  anywhere  In  the  Columbia 
Basin  (see  Gustafson  1  972  for  a  major  exception).  Although  M,.  pennanti  still 
lives  In  very  small  numbers  In  the  uplands  near  the  project  area,  the  fisher 
remains  from  45-0K-258  represent  only  +he  second  prehistoric  record  for  fisher 
In  eastern  Washington  (Osborne  et  al.  1952). 

The  ecological  meaning  of  these  specimens  Is  unknown  because  of  the 
probable  Intervention  of  people  In  their  deposition.  Although  not  currently 
natives  in  the  Immediate  vicinity  of  the  archaeological  sites,  there  Is  no 
reason  to  Infer  range  shifts  to  account  for  the  presence  of  either  of  these 
valuable  furbearers  In  project  assemblages.  The  ethnographic  literature 
reports  that  martens  and  fisher  were  routinely  trapped  for  fur  In  the  adjacent 
uplands  (Ray  1932:85).  Given  the  paucity  of  corroborative  evidence  for 
environmental  or  other  change  allowing  for  proper  environment  for  martens  or 
fisher  In  the  area,  it  is  more  likely  they  were  Introduced  Into  these  lower 
elevation  sites  by  people  who  hunted  In  the  adjacent  uplands  than  that  there 
has  been  a  range  change  for  either  taxon.  The  fisher  was  found  In  the  45-OK- 
258  assemblage,  which  contained  several  carnivorous  furbearers;  pine  marten. 
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long-tailed  weasel  (Mustela  frenata).  badger  (Tax Idea  taxus).  and  cougar 
(Pel  Is  concolor).  Of  all  the  mustelld  remains  only  a  single  fisher  element 
shows  evidence  of  butchering;  there  are  cut  marks  around  the  neck  of  the 
femur. 


Mustela  frenata  NISP  =  9 

The  long- tailed  weasel  has  the  widest  distribution  of  any  American 
weasel.  They  may  be  found  In  all  habitats  except  true  deserts.  Weasels  are 
ublqultlous  In  Washington.  They  are  active  predators  known  to  follow  prey 
species  such  as  pocket  gophers  Into  their  burrows. 

Tax  Idea  taxus  NISP  =  63 

The  badger  Is  a  powerful  burrower  found  throughout  eastern  Washington, 
although  not  In  large  numbers  (Ingles  1965).  Badgers  were  trapped  regularly 
by  the  Sanpoll  and  Nespelem  (Ray  1932:85).  Their  solitary  and  nocturnal 
nature  and  their  habit  of  digging  deep  holes  In  friable  soil  would  make  the 
badger  a  dl f f Icul t  ani mal  to  capture,  but  a  likely  animal  to  become  naturally 
Incorporated  Into  deposits  In  the  floodplain  zone.  In  some  sites  at  least.  It 
appears  that  badgers  may  be  present  due  to  both  natural  occurrence  and 
cultural  use.  At  45-DO-326  a  cluster  of  52  elements,  apparently  a  single 
animal  that  may  have  died  In  Its  burrow,  were  found  In  one  part  of  the  site. 
None  of  these  elements  were  burned  or  showed  evidence  of  butchering,  yet  a 
badger  element  was  found  In  another  area  of  the  same  site  was  burned, 
suggesting  humans  may  have  deposited  It. 

Mephitis  mephitis  NISP  =  10 

Striped  skunks  are  common  In  streamside  thickets  throughout  the  project 
area.  As  with  the  porcupine,  there  was  no  taboo  among  local  Native  Americans 
against  eating  skunk,  but  skunk  was  not  popular  In  the  diet  (Ray  1932:90). 
There  Is  no  evidence  that  any  of  these  elements  were  Introduced  Into  these 
assemblages  by  cultural  agents  of  deposition. 

Lutra  canadensis  NISP  =  7 

The  current  range  of  the  river  otter  Is  along  rivers,  marshes  and  lakes 
throughout  Washington  state  excluding  the  central  Columbia  Basin.  However, 
they  were  not  recorded  In  either  of  two  wildlife  surveys  conducted  In  the 
riparian  habitats  In  the  project  area  during  the  1 970's  (Payne  et  al.  1976, 
Erickson  et  al.  1977).  All  river  otter  elements  are  from  the  Ckpyote  Creek 
assemblage  at  45-0K-2. 


Family  Fel Idae 


Fel Is  concolor  (NISP  *  4) 

Although  this  report  otherwise  considers  only  the  fauna  from  the  salvage 
excavations,  there  are  four  specimens  from  testing  at  45-0K-258  that  deserve 
mention.  These  four  specimens  (3  phalanges  and  a  distal  metapod  I al)  are  the 
first  reported  specimens  Identified  as  cougar  from  a  prehistoric  context  In 
eastern  Washington.  The  testing  unit  In  which  they  were  found  has  not  been 
tied  Into  the  salvage  components  so  the  age  of  the  specimens  is  not  known. 

The  Identification  of  cougar  at  45-0K-258  adds  yet  another  species  to  the 
unusually  diverse  carnivore  assemblage  at  that  site. 

Lynx  rufus  NISP  =  9 

Bobcats  (Lynx  rufus)  are  ubiquitous  In  Washington,  while  Canadian  lynx 
(Ll  canadensis)  are  less  common  and  Inhabit  the  forested  regions  In  the  higher 
mountains  (Ingles  1965).  Bobcat  and  Canadian  lynx  may  be  difficult  to 
distinguish  osteological ly.  Postcranlal ly,  the  major  difference  between  the 
species  Is  size;  the  bobcat  Is  somewhat  smaller.  Small  fel  Id  elements  were 
Identified  as  1,.  rufus  on  the  basis  of  modern  distribution  and  size,  but  It  Is 
recognized  that  L,.  canadensis  could  also  be  represented.  The  presence  of  two 
butchered  elements  at  45-0K-11  Indicate  that  Lynx  was  sought  at  least 
occasionally  by  people,  but  the  small  number  of  bobcat  elements  from  the 
entire  project  Indicates  this  species  probably  did  not  represent  a  major 
resource  to  prehistoric  populations. 

Order  Barlssodactyla 
Fam  I  ly  Equidae 


Equus  cabal lus  NISP  =  27 

Horses  apparently  spread  onto  the  Columbia  Plateau  from  the  Shoshone  of 
southern  Idaho  during  the  early  18th  century  (Wlssler  1914;  Haines  1938). 
Although  there  Is  no  Indication  that  horses  were  eaten,  they  were  used  for 
hunting,  transportation  and  trade  (Anastaslo  1972:127-130).  The  Impact  of  the 
Introduction  of  horses  Into  Plateau  cultures  is  still  a  subject  of  controversy 
(Anastaslo  1972;  Ray  1932;  Wlnans,  In  Ross  1871;  Grabert  1970;  Mierendorf  et 
al.  1981;  Schalk  1982). 

These  elements  represent  the  remains  of  two  horses,  one  In  the  latest 
component  at  45-0K-2,  and  one  In  the  latest  assemblage  at  45-0K-258  which  also 
contains  the  remains  of  domestic  dog. 


Order  Artlodactyla 
Fami  ly  Cervldae 

Cervus  alaphus  NISP  >  114 

Canadian  alk  are  currently  restricted  to  the  Canadian  and  Transition  life 
zones  of  the  Cascades  far  south  and  west  of  the  project  area  (Ingles  1965:419) 
Almost  extinct  In  the  state  by  the  turn  of  the  century,  elk  were  actively 
reintroduced  during  the  early  decades  cf  the  20th  century  (Couch  1935). 

Elk  are  not  uncommon  In  archaeological  faunal  assemblages  In  eastern 
Washington,  even  In  the  most  arid  parts  of  the  Columbia  Basin  (Lyman  and 
Livingston  1983).  Gustafson  (1972)  has  argued  that  the  relative 
representation  of  various  skeletal  elements  In  sites  In  arid  settings  suggests 
that  this  large  animal  probably  was  not  transported  for  any  great  distance. 

The  small  number  of  elk  elements  distributed  across  a  number  of  subassemblages 
does  not  allow  evaluation  of  this  assertion  as  It  applies  to  the  Chief  Joseph 
Project  record.  On  the  other  hand,  the  regularity  with  which  elk  elements 
were  recovered  suggests  these  animals  were  at  least  occasionally  hunted. 

Qdocol leus  spp.  NISP  =  9665 
Odoco Ileus  hem  1 onus  NISP=2I 
Qdocol leus  virginlanus  NISP*31 

The  most  frequently  occurring  artlodactyl  In  virtually  all  faunal 
assemblages  considered  here,  as  well  as  many  other  eastern  Washington 
archaeological  faunas.  Is  deer  (Qdocol  leus  spp.).  It  has  sometimes  been 
assumed  that  the  deer  In  eastern  Washington  archaeological  assemblages  are 
mule  deer,  iL  hem I onus  (Osborne  et  al.  1952,  Chance  1975).  This  assumption  Is 
based.  In  large  part,  on  the  knowledge  that  the  most  widespread  deer  In  the 
Columbia  Basin  In  historic  times  has  been  the  mule  deer.  Generally,  however, 
archaeological  deer  are  Identified  only  to  genus. 

Census  data  for  mId-Columbla  riparian  habitats  In  1975  show  that  mule 
deer  range  throughout  the  region.  In  the  project  area  they  occur  In  greatest 
numbers  near  the  sites  In  the  late-summer  and  fall.  Census  data  also 
Indicated  that  88f  of  the  mule  deer  observed  were  on  the  south  side  of  the 
river  (Erickson  et  al.  1977).  White-tailed  deer  (0.  virginlanus)  have  been 
reported  from  both  the  Hanford  Reservation  and  Rufus  Woods  Lake,  but  their 
main  populations  occur  along  Lake  Roosevelt  and  northward  (Payne  et  al. 
1976:100).  Currently  they  may  not  be  year  round  residents  of  the  project 
area.  Erickson  et  al.  (1977:174)  list  white-tailed  deer  as  rare,  local 
migrants  to  the  riparian  habitats  of  the  project  area.  All  white-tailed  deer 
observed  In  their  survey  were  seen  during  the  winter.  Apparently  the  animals 
migrated  down  Coyote  Creek  to  escape  snow  accumulating  In  the  highlands.  Most 
observations  of  white-tailed  doer  were  on  the  north  side  of  the  river;  those 
seen  on  the  south  side  of  the  river  wore  thought  to  hove  crossed  over.  White- 
tailed  deer  also  Inhabit  Island  refuges  In  the  lower  Columbia  and  It  has  been 
speculated  that  they  may  have  once  Inhabited  brushy  river  bottoms  farther 
upstream  (Tabor  1979:73). 


When  white- tal led  and  mule  deer  ranges  overlap,  the  white-tailed  deer  are 
generally  found  In  the  denser  vegetation  of  river  bottoms  and  at  higher 
elevations.  Mule  deer  generally  prefer  the  more  open,  higher  areas.  All 
archaeological  sites  In  this  analysis  are  In  river  floodplains  due  to  the 
restrictions  of  the  project  boundaries.  However,  the  sites  lie  In  what  was 
probably  riparian  habitat  at  the  time  the  sites  were  occupied,  and  within 
accessible  distances  of  the  forested  uplands.  Consequently,  although  most  of 
the  deer  In  the  project  area  today  are  mule  deer,  when  we  began  our  analysis 
we  considered  It  highly  probable  that  at  least  some  of  the  deer  In  the 
archaeological  assemblages  were  white-tailed  deer. 

Unless  the  antlers  or  facial  bones  are  recovered.  It  Is  difficult  or 
Impossible  to  distinguish  between  the  osseous  remains  of  the  two  species  of 
deer.  In  only  a  few  Instances  have  the  appropriate  elements  been  recovered  to 
allow  determination  of  species  for  deer  In  archaeological  collections  from 
eastern  Mashlngton  (Lyman  1976,  Gustafson  1972).  Because  we  were  unable  to 
determine  the  species  of  deer  In  these  assemblages  using  standard 
morphological  criteria,  discriminant  analysis  was  used  to  Identify  the  species 
of  deer  mandibles  In  these  assemblages.  Mandibles  were  chosen  for  this 
analysis  because  they  are  elements  that  preserve  well  In  archaeological 
deposits  and  because  mandibular  measurements  have  been  demonstrated  to  give 
satisfactory  results  In  determining  the  probable  species  of  deer  In  other 
studies  (Reese  1971).  Discriminant  functions  were  derived  from  measurements 
taken  on  the  mo  lari  form  teeth  of  48  specimens  of  modern  hem  I  onus  and  43 

specimens  of  modern  v Irg I n I anus  housed  In  various  western  states 
universities,  museums  and  private  collections.  Because  most  archaeological 
specimens  are  fragmentary,  measurements  on  various  combinations  of  teeth  were 
submitted  to  the  BMDP  discriminant  analysis  program.  A  set  of  functions  were 
found  to  reliably  Identify  specimens  of  known  species  to  the  correct  species 
with  posterior  probabilities  of  at  least  0.75.  Those  functions  were  used  to 
Identify  52  mandibles,  or  fragments  of  mandibles,  from  the  (^lef  Joseph 
assemblages  to  species.  Table  12-1  lists  the  specimens  Identified  to  species 
by  site. 

Table  12-1.  Deer  mandibles  Identified  to 
species  using  discriminant  analysis. 
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The  sample  of  archaeological  specimens  Indicates  that  white-tailed  deer 
probably  were  taken  by  prehistoric  people  at  least  as  frequently  as  mule  deer 
during  all  time  periods  represented.  This  Implies  that  either  there  has  been 
a  change  In  the  range  and/or  abundance  of  white-tailed  deer,  there  was  a  great 
deal  of  selective  hunting,  or  most  hunting  was  done  during  the  winter  when  the 
relative  abundance  of  white-tailed  deer  was  greater. 

Ethnographical ly,  people  would  hunt  as  far  away  from  their  villages  as 
they  could  walk  In  a  three  day  period.  Deer  were  often  taken  by  driving  them 
Into  the  Columbia  River.  Both  whole  and  partially  butchered  carcasses  were 
carried  to  the  village  sites  on  the  hunter's  back.  In  either  case,  butchered 
or  whole,  the  head  of  the  animal  was  brought  back  (Post  1936).  It  must  be 
considered,  then,  that  these  animals  may  represent  a  broader  catchment  area 
than  the  floodplain  site  environment.  But  It  Is  unlikely  that  white-tailed 
deer  were  hunted  at  great  distances  while  mule  deer  were  readily  available 
near  the  sites.  There  Is  no  reason  to  expect  utilization  of  one  deer  species 
to  the  exclusion  of  the  other  unless  one  species  was  much  more  accessible 
geographically  or  much  easier  to  hunt.  Larger  game  animals  appear  to  have 
been  utilized  at  most  sites  In  proportion  to  their  expected  availability  If 
the  varying  proportions  of  elk,  bison,  antelope,  and  mountain  sheep  In 
different  sites  may  be  Interpreted  as  reflecting  hunting  practices  similar  to 
those  recorded  In  the  ethnographic  literature  (Post  1938,  Ray  1932).  If 
modern  distributions  of  deer  species  are  an  adequate  model  of  prehistoric 
distributions,  then  the  expectation  would  be  that  most  archaeological  deer 
would  be  mule  deer.  The  relative  abundances  of  the  two  species  as  shown  In 
Table  12-1  suggests  that  either  white-tailed  deer  distribution  was  much 
different  In  the  past,  or  deer  hunting  practices  responsible  for  accumulating 
these  elements  were  different  than  those  described  In  the  ethnographic 
I Iterature. 

Similar  findings  from  archaeological  excavations  at  Avey's  Orchard  near 
Wenatchee,  Washington  support  the  probability  that  the  relatively  high 
proportion  of  white- tailed  deer  in  the  Chief  Joseph  Project  assemblages 
reflect  a  change  In  deer  distribution  rather  than  a  change  In  cultural 
activities.  As  In  the  project  area,  there  are  riparian  habitats  In  the  canyon 
bottoms  of  the  Wenatchee  area  appropriate  for  white- tailed  deer,  but  a  recent 
summary  of  wildlife  associated  with  riparian  habitats  of  the  area  reported 
only  mule  deer  In  the  Wenatchee  area  (McKern  1976).  Of  the  five  deer  elements 
from  Avey's  Orchard  Identified  to  species  using  the  same  technique  of 
discriminant  analysis,  four  are  white-tailed  deer  (Lyman  1985:230-231). 

Family  Anti locapr Idae 
Anti locapra  amer Icana  NISP  =  293 

Although  there  are  those  who  would  still  argue  that  the  pronghorn 
antelope  Is  not  Indigenous  to  the  state  of  Washington,  speculation  regarding 
the  extent  of  pronghorn  range  In  the  Columbia  Plateau  has  long  concerned 
mammalogists  (Dalquest  1948,  Bailey  1936)  and  archaeologists  (Osborne  1953). 

It  Is  difficult  to  ascertain  the  extent  of  pronghorn  range  at  the  time  of 


European  contact  from  the  accounts  of  early  trappers  and  explorers  because 
they  often  did  not  distinguish  between  pronghorn  and  deer;  or  they  were  not 
particularly  looking  for  pronghorn,  being  more  Interested  In  the  furbearing 
mammals;  or  they  were  rarely  In  the  open  plains  habitat  preferred  by  the 
pronghorn  (Bailey  1936:71).  It  Is  apparent,  however,  from  the  nuffle'~ous 
reported  occurrences  of  pronghorn  In  archaeological  deposits  from  along  the 
Columbia  River  (Lyman  and  Livingston  1963)  that  pronghorn  did.  In  fact,  range 
over  most  of  the  open  sagebrush  areas  at  least  to  the  Canadian  border  (Bailey 
1936:71).  The  low  abundance  of  pronghorn  relative  to  deer  In  archaeological 
assemblages  may  reflect  either  the  natural  relative  abundances  of  the  two  taxa 
In  the  area  prehlstorical ly,  preferential  hunting  of  artlodactyl  taxa,  or  the 
relative  Intensity  of  use  of  different  habitat  types  by  people.  If  people 
were  hunting  In  the  areas  surrounding  the  floodplain  sites.  It  Is  reasonable 
to  expect  the  most  abundant  taxon  represented  In  the  sites  would  be  deer. 
Further,  because  many  postcranlal  elements  of  pronghorn,  mountain  sheep  and 
deer  cannot  be  distinguished  when  they  are  extremely  fragmented,  pronghorn 
could  occur  In  higher  relative  abundances  than  they  appear  due  to  the 
difficulty  of  Identifying  postcranlal  elements.  Many  antelope,  sheep  and  deer 
elements  could  only  be  Identified  as  small  artlodactyl  (deer-sIzed)  because 
they  are  broken  Into  extremely  small  pieces. 

FamI  ly  Bovidae 

Bison  bison  NISP  *  27 

All  bison  currently  living  In  the  project  area  are  Introduced.  Historic 
records  Indicate  that  bison  once  Inherited  eastern  Oregon  south  of  the  Blue 
Mountains  In  considerable  abundance  (Bailey  1936:57).  They  were  thought  to 
occasionally  wander  Into  the  state  of  Washington  (Oalquest  1948),  but  seeing 
them  as  far  north  as  Grand  (kiulee  was  considered  rare  or  unheard  of  (Gibbs 
1860:138,  Oalquest  1948,  Taylor  and  Shaw  1929). 

Prehistoric  bison  remains  have  previously  been  recovered  from  sites  45- 
OK-2,  45-OK-10,  45-OK-11,  45-0K-12  (Osborne  et  al.  1952)  and  45-0K-5  (Osborne 
1953)  In  Okanogan  County  and  numerous  sites  to  the  south  (SchroedI  1973,  Lyman 
and  Livingston  1983).  Although  dating  many  of  the  bison  remains  recovered  by 
early  researchers  In  eastern  Washington  Is  somewhat  difficult,  SchroedI  (1973) 
has  determined  that  bison  were  regularly  utilized  by  Plateau  cultures  from 
2500  B.P.  until  shortly  before  contact.  His  study  Indicates  that  bison 
populations  began  to  decline  about  A.D.  1^0  and  were  virtually  extinct  by  the 
historic  period.  Bison  were  recorded  In  low  frequencies  In  assemblages  In  all 
three  Phases:  Coyote  Oeek  NISP=12  (45-00-214),  Hudnut  NISP*15  (45-OK-11,  45- 
DO-214,  and  45-00-285),  and  Kartar  NISP=10  (45-0K-11). 

i2yl&  canadensis  NISP  =  1947 

Mountain  sheep  occur  In  archaeological  sites  In  eastern  Washington  with 
some  regularity.  The  presence  of  mountain  sheep  Is  somewhat  difficult  to 
Interpret,  however,  because  refer  inces  to  It  In  the  ethnographic  and  early 


trapper- settler  literature  are  rare.  Moreover,  when  competition  with  man  and 
domestic  stock  for  range  became  severe  during  historic  times,  the  habitat 
preference  of  this  species  appears  to  have  changed  (Manville,  In  Monson  and 
Sumner  1980).  Further,  modern  distributions  have  little  bearing  on 
prehistoric  distributions  as  most  of  the  present  day  populations  are 
(re) Introduced  (Ingles  1965:441;  see  also  Lyman  and  Livingston  1983). 

DISCUSSION 

Conclusions  drawn  from  faunal  remains,  whether  regarding  cultural  use  of 
biotic  resources  or  environmental  reconstruction,  are  subject  to  two  kinds  of 
biases:  1)  those  Intrinsic  In  the  theoretical  and  methodological  approach  to 
the  treatment  of  faunal  materials,  and  2)  those  Inherent  In  a  particular  body 
of  faunal  data  due  to  historical  factors  that  affected  the  deposition, 
preservation,  collection  and  analysis  of  any  given  assemblage  of  bones.  Both 
kinds  of  biases  have  been  treated  In  some  detail  elsewhere:  the  former  In 
Klein  and  Cruz-Urlbe  (1984),  Shipman  (1981),  Behrensmeyer  and  Hill  (1980), 
Gifford  (1981),  Monks  (1981),  Lyman  (1982),  Grayson  (1979,  1983,  and 
references  therein);  the  latter  In  the  Research  Design  for  this  project 
(Campbel  I  1984). 

SAMPLING  AND  DATA  COLLECTION 

Excavation  units  at  the  sites  were  selected  In  two  stages.  In  the  first 
stage  a  0.5$  sample  of  the  site  area  was  chosen  using  a  variant  of  a 
stratified  systematic  unaligned  random  sampling  design.  Then  additional  units 
were  chosen  In  a  purposive  manner  to  allow  Investigation  of  features  or  other 
aspects  of  the  site  that  were  discovered  In  the  process  of  excavating  the 
Initial  sample.  All  sediments  excavated  were  screened  through  1/8th-Inch  mesh 
screen . 

Faunal  material  from  both  probabilistic  and  purposive  units  have  been 
combined  In  this  summary.  By  combining  the  samples  we  have  Incorporated  as 
much  of  the  faunal  data  as  possible  Into  a  series  of  discrete  faunal 
assemblages  that  are  comparable  to  other  reported  assemblages  from  the 
Columbia  Plateau.  Combining  samples  also  simplifies  the  calculation  and 
presentation  of  analytic  procedures.  In  the  Interest  of  summarizing  the 
information  gained  from  the  Chief  Joseph  faunal  assemblages  It  Is  more 
expedient  to  treat  the  two  kinds  of  samples  as  a  single  assemblage  than  to 
attempt  to  Interpret  each  separately. 

It  should,  however,  be  noted  that  in  combining  the  probabilistic  and 
purposive  samples  we  have  violated  the  assumption  of  random  sampling  made  In 
most  statistical  procedures.  However,  all  statistical  tests  used  here  In 
which  the  randomness  assumption  is  made  are  known  to  be  robust  enough  to  allow 
at  least  modest  violations  of  the  assumption.  Interpretation  of  test  results 
has  been  kept  conservative  In  view  of  the  above.  The  data  necessary  to 
separate  the  assemblages  Into  probabilistic  and  purposive  samples  Is  available 
upon  request  and  undoubtedly  would  make  an  Interesting  study  on  the  effects  of 
samp  1 1 ng. 


QUANTIFICATION 


It  was  stated  above  that  the  assemblage  has  been  presented  In  this  report 
using  NISP  (number  of  Identified  specimens)  as  the  unit  of  quantification. 
There  are  two  units  of  quantification  In  common  use  among  faunal  analysts: 

NISP  and  MNI  (minimum  number  of  Individuals  represented  by  the  Identified 
specimens).  Each  of  these  measures  has  fundamental  problems  that  hinder  Its 
use  In  a  meaningful  analyses.  NISP  suffers  from  element  Interdependence  which 
violates  the  assumption  of  Independence  of  sampled  elements  when  using 
statistical  tests  of  significance;  and  MNI,  which  meets  the  Independence 
requirement,  tends  to  overrepresent  those  taxa  that  are  rare  (Grayson  1979, 
1983) . 

In  the  project  descriptive  site  report  series  faunal  data  are  presented 
using  both  measures  of  abundance  for  two  reasons.  The  first  Is  to  assure 
comparability  of  the  Chief  Joseph  faunal  data  with  other  Plateau  assemblages. 
The  second  Is  that  even  though  each  measure  has  problems,  and  probably  because 
of  those  very  problems,  much  Interesting  Information  Is  contained  In  the 
relationship  between  the  two  measures  of  abundance.  Further,  In  the 
descriptive  site  reports  MNI  values  were  calculated  by  both  analytic  zone  and 
site  to  circumvent  the  effects  of  aggregation  as  much  as  possible  or  at  least 
to  allow  the  effects  to  be  seen.  In  this  report  NISP  was  chosen  as  the 
appropriate  measure  to  circumvent  the  problems  of  variable  sample  sizes, 
fluctuation  of  the  value  of  MNI  wltn  aggregation  technique  and  the  variable 
volume  of  sediments  contributing  to  each  analytic  zone.  A  brief  discussion  of 
the  relationship  between  the  two  measures  In  this  data  set  may  serve  as  a 
disclaimer  of  the  general  validity  of  one  measure  over  the  other,  and  as  a 
cautionary  note  to  be  kept  In  mind  In  evaluating  conclusions  drawn  from  this, 
or  any  other,  body  of  faunal  data. 

Relationship  between  Mil  and  NISP 

Ducos  (1968),  Casteel  (1977),  and  Hesse  (1982)  have  demonstrated  It  Is 
possible  to  describe  the  typical  relationship  of  the  two  measures  of  abundance 
through  the  use  of  a  regression  function  of  the  general  form: 

MNI  =  a  (NISP)*> 

The  regression  function  was  derived  as  a  general  model  which  could  be  used  to 
predict  the  number  of  Individuals  represented  In  an  assemblage,  given  a  known 
sample  size.  Casteel  recognized  that  deviations  from  the  curve  defined  by 
this  model  would  occur  as  the  result  of:  1)  Investigator  biases  and  ability; 
2)  recovery  technique  and  collection  bias;  3)  variations  In  techniques  used  to 
calculate  MNI;  4)  the  way  the  samples  were  aggregated  Into  units  of  analysis; 
and  5)  the  nature  of  the  sample  Itself 

Casteel's  analysis  Included  samples  from  numerous  areas  of  North 
America,  Eurasia  and  Central  America,  encompassing  a  diverse  range  of 
aggregation  methods,  sample  sizes.  Investigator  biases  and  operational 
definitions  of  the  MNI  Index.  The  Chief  Joseph  fauna  was  all  collected  using 
the  same  field  procedures,  and  Identified  by  analysts  working  together  and 


comparing  Identifications.  All  MNI  values  were  determined  using  the  same 
operational  definition.  Aggregation  units  were  derived  In  the  same  manner  for 
each  site.  This  means  that  the  factors  designated  by  Casteel  as  Influencing 
the  relationship  between  MNI  and  NISP  have  been  controlled  for  either 
mechanically  or  theoretically  with  the  exception  of  sample  size  and  the 
variables  of  Interest — changes  In  faunal  composition  and  abundances,  that  Is, 
the  nature  of  the  sample  Itself. 

Fitting  a  regression  curve  to  the  paired  MNI  and  NISP  values  for  the 
Chief  Joseph  assemblages  reveals  a  relationship  that  is  described  by  the  first 
function  In  Table  12-2.  The  relationship  between  the  two  measures  (r2  =  0.55) 
Is  significant  at  p<0.0005.  It  Is  of  Interest  to  note  that  the  amount  of 
variation  explained  by  regression  Is  not  great  In  spite  of  the  fact  that  many 
of  the  sources  of  variation  suggested  by  Casteel  have  been  controlled. 


Table  12-2.  Results  of  regression  analysis  of  the 
relationship  between  MNI  and  NISP  for  the  Chief 
Joseph  Archaeological  Project  faunal  data. _ 
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Grayson  (1979:223)  argued  that,  because  the  MNI  for  any  series  of  taxa 
can  be  predicted  from  the  NISP  for  that  sample,  NISP  provides  much  the  same 
Information  on  taxonomic  abundance  as  does  MNI.  He  also  suggested  that  much 
could  be  learned  from  studying  the  variability  In  MNI  values  not  predicted  by 
NISP.  Regression  analysis  of  the  Chief  Joseph  faunal  data  has  allowed  us  to 
look  at  these  assertions  In  some  detail.  Regressing  the  MNI  on  the  NISP  for 
all  genera  In  each  analytic  zone  yields  a  highly  significant  correlation, 
(r2=o.55,  p<0.0005),  demonstrating  that  if  what  we  are  interested  In  Is 
taxonomic  abundance  and  If  the  relationship  between  the  two  measures  of 
quantification  Is  known,  then  only  one  measure  Is  necessary.  Cases  where  the 
relationship  does  not  hold  can  easily  be  recognized  through  examination  of  the 
residuals  from  the  regression  analysis  (Figure  12-1). 


Variations  In  the  mi/NISP  Relationship 

The  relationship  between  MNI  and  NISP,  as  described  above  using  a 
curvilinear  regression  model.  Is  empirically  defined  and  will  change  depending 
on  the  series  of  taxa  Included  In  the  regression.  How  the  field  from  which 
the  function  Is  derived  Is  delimited  will  determine  the  values  of  the 
variables  In  the  equation.  Compare,  for  example,  the  values  obtained  by 
Ducos  (1968),  Casteel  (1977),  and  Klein  and  Cruz-Urlbe  (1984). 

The  strength  of  the  correlation  between  the  variables  also  depends  on  the 
particular  series  of  taxa  Included  In  the  analysis.  The  low  r2  value  for  the 
Chief  Joseph  assemblages  (r2  =  0.55)  suggests  that  Including  all  the  data  In  a 
single  analysis  may  mask  underlying  systematic  relationships  that  are 
potentially  Interesting  and  useful  In  understanding  the  archaeological  meaning 
of  taxonomic  abundances.  The  large  amount  of  residual  variability  suggests 
that  there  Is  at  least  one  remaining  variable  not  accounted  for  by  this 
relationship.  Peters  and  Raelson  (1984)  have  demonstrated  that  predicting 
population  density  for  living  populations  (number  of  Individuals  per  km2) 
depends  not  only  on  the  size  of  the  individual  but  also  on  the  trophic  level. 
They  found  that  the  number  of  Individuals  of  a  given  species  In  a  community 
could  be  predicted  by  size  of  the  area  censused,  but  If  the  community  was 
broken  Into  subcommunities  on  the  basis  of  body  mass  and  trophic  level  the 
relationships  are  different  for  the  different  subassemblages.  Peters  and 
Raelson's  study  Incorporates  variables  for  living  populations  (number  of 
individuals  and  size  of  area  censused)  that  correspond  well  to  the  variables 
MNI  and  NISP.  The  correspondence  of  the  first  variables  in  each  study 
(Individuals)  Is  obvious.  The  second  variables  (area  censused  and  NISP)  are 
both  measures  of  sample  size. 

The  case  has  been  clearly  and  correctly  argued  that  sample  size  Is  the 
independent  variable  in  the  relationship  between  MNI  and  NISP  (Grayson  1979). 
The  reason  for  making  the  comparison  between  sample  size  and  number  of 
identified  individuals  has,  to  date,  been  a  matter  of  determining  which  Is  the 
appropriate  measure  to  use  In  terms  of  which  Is  least  affected  by  factors  of 
deposition,  breakage,  recovery,  etc.  It  has  also  been  argued  In  this  respect 
that  we  can  never  know  the  true  nature  of  the  living  community  of  the  past 
(Grayson  1979).  However,  the  nature  of  the  recovered  bone  sample  also  must 
bear  some  relationship  to  the  once  living  fauna.  Whether  the  living  fauna  Is 
an  entire  natural  community  or  a  culturally  selected  subset  of  the  natural 
community  is  another  question. 

Effects  of  Subdividing  the  Field 

To  examine  the  Influence  of  the  nature  of  the  living  community  on  the 
archaeological  assemblages,  regression  analyses  were  performed  after  dividing 
the  Chief  Joseph  assemblage  Into  three  subassemblages:  small  mammals 
( Insectivores,  lagomorphs  and  rodents),  carnivores,  and  artlodacty I s.  When 
only  the  small  mammals  are  Included  In  the  analysis  the  relationship  between 
the  two  measures  of  abundance  Is  even  stronger  than  for  the  total  assemblage 
as  Indicated  by  the  Increase  In  r2  (r2=0.74,  p<0.0005).  However,  for  both  the 
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carnivore  and  artlodactyl  subassemblages  the  relationship  between  MNI  and  NISP 
Is  not  as  strong.  In  fact,  for  carnivores  the  relationship  Is  statistically 
significant  at  only  p=.25. 

Comparison  of  the  regression  analyses  for  the  three  subassemblages  (Table 
12-1)  demonstrates  that  the  relationship  between  the  two  measures  of  abundance 
is  dependent  on  the  series  of  taxa  Included  In  the  analysis.  It  Is  suggested 
here  that  the  relationship  described  between  the  measures  for  the  entire 
assemblage  tells  us  little  of  Interest  other  than  that  If  enough  data  pairs 
are  Included  In  the  composite  the  expected  relationship  will  emerge.  But  If 
broken  Into  subassemblages,  the  relationship  varies  significantly  among 
subassemblages,  both  In  shape  and  strength  of  correlation  (Figure  12-2,  12-3, 
and  12-4,  see  Bobrowsky  1982  for  similar  findings).  These  regression  analyses 
clearly  show  that  while  the  relationship  In  the  small  mammal  assemblage  may  be 
considered  predictive.  It  would  be  misleading  to  attempt  to  predict  the  number 
of  Individual  carnivores  represented  from  the  number  of  Identified  carnivore 
specimens  for  any  of  these  assemblages,  even  with  the  comparative  data  base 
now  available.  Further,  If  the  relationship  between  MNI  and  NISP  Is  not 
significant,  there  Is  no  reason  to  assume  that  relative  abundance  of  taxa 
determined  using  one  measure  will  reflect  relative  abundance  using  the  other 
measure,  even  at  the  ordinal  level. 


The  Effects  of  Fragaentation 


Earlier,  the  data  for  several  Individual  taxa  from  a  selected  set  of 
Chief  Joseph  sites  were  analyzed  separately  (Livingston  1983).  In  that 
analysis  It  was  observed  that  the  relationship  between  MNI  and  NISP  varied 
among  taxa  in  a  systematic  manner,  and  that  as  evidence  of  fragmentation 
Increased  the  slope  of  the  regression  line  decreased.  That  is,  as  assemblages 
became  more  fragmented  It  took  larger  numbers  of  Identified  specimens  to 
define  additional  individuals.  It  was  also  noted  that  the  effects  of 
fragmentation  In  taxa  with  considerable  evidence  of  butchering  would  make 
those  taxa  appear  more  skeletal  ly  complete  than  taxa  deposited  by  natural 
mechanisms  If  an  Index  such  as  the  one  suggested  by  Thomas  (1971)  were  used. 

Thomas's  Index  Is  based  on  the  ratio  of  NISP/MNI,  which  he  used  to  define 
the  relative  skeletal  completeness  of  taxa.  He  argued  that  the  more 
skeletal ly  complete  a  taxon  was  the  more  likely  that  taxon  was  Introduced  into 
a  site  by  natural  mechanisms;  conversely,  the  fewer  elements  per  Individual, 
the  more  likely  humans  were  the  primary  agents  of  deposition.  The  assumption 
was  that  people  are  likely  to  disarticulate  and  scatter  the  skeletal  parts  of 
Individual  animals,  while  animals  that  die  of  natural  causes  on  the  site  are 
more  likely  to  be  deposited  In  one  place.  Hence,  once  a  single  specimen  of  a 
naturally  deposited  Individual  Is  recovered,  the  chances  are  very  good  that 
other  elements  of  the  same  Individual  will  also  be  found.  The  dispersion  of 
skeletal  parts  of  animals  that  were  used  by  people  decreases  the  likelihood  of 
finding  many  parts  of  the  same  individual. 

If,  however,  the  specimens  are  extremeiy  fragmented,  as  occurs  when  bone 
marrow  is  extracted,  many  pieces  of  the  same  element  may  be  deposited 
together.  Consequently,  Inferring  the  agent  of  deposition  from  the  number  of 


specimens  per  Individual,  or  skeletal  completeness,  would  have  to  be  reversed 
from  the  manner  suggested  by  Thomas.  Using  an  Index  that  cannot  distinguish 
between  complete  and  fragmented  specimens,  butchered,  or  culturally  deposited, 
animals  will  appear  more  skeletal  ly  complete  than  naturally  deposited  animals. 
Klein  and  Cruz-Urlbe  (1984:30)  observed  this  phenomenon  In  the  Klasles  River 
Mouth  faunal  data  and  attributed  the  lack  of  fit  between  their  data  and 
Casteel's  model  to  varying  degrees  of  fragmentation.  They  argued  that  the 
greater  the  fragmentation,  the  greater  the  difference  between  the  NISP  and  MNI 
for  a  species.  In  other  words,  the  Individuals  would  appear  more  skeletal ly 
complete  If  only  the  number  of  specimens  per  Individual  Is  used  without  making 
a  distinction  between  whole  and  broken  bones. 

Subdividing  each  faunal  assemblage  Into  groups  of  similar  taxa  allows 
demonstration  of  the  affects  of  fragmentation  alluded  to  by  Klein  and  Cruz- 
Urlbe  (1984)  and  discussed  by  Livingston  (1983).  If  taxa  for  which  there  Is 
evidence  of  butchering,  burning,  or  other  Indications  of  cultural  Intervention 
In  the  depositlonal  process  are  analyzed  separately.  It  Is  apparent  that  the 
effect  of  fragmentation  Is  to  pull  the  regression  line  closer  to  the  axis  of 
the  Independent  variable  (NISP).  The  lower  slope  Is  expected  because  the  more 
fragmented  a  sample,  the  more  specimens  It  takes  to  define  an  Individual. 

The  decrease  In  the  slope  of  the  regression  line  for  the  artlodactyls  was 
previously  attributed  to  the  effects  of  fragmentation  In  the  course  of 
butchering  (Livingston  1983).  It  now  appears  that  the  lack  of  correspondence 
between  the  two  measures  of  abundance  In  the  large  mammals  may  also  be  a 
result  of  the  fact  that  many  small  portions  of  elements  of  the  artlodactyls 
are  Identifiable  to  genus/species.  Easily  Identified  elements  such  as  antler, 
horn  core  and  small  pieces  of  broken  teeth,  either  are  not  represented  In  the 
small  mammal  skeleton  or  are  not  recovered  when  broken.  Antler,  horn  core  and 
teeth  become  fragmented,  not  so  much  In  the  process  of  butchering,  but  as  an 
effect  of  decay.  Often,  these  are  the  fragments  that  account  for  most 
artlodactyl  elements  Identified  to  genus  or  species;  yet,  no  matter  how  many 
fragments  of  tooth  enamel,  antler,  or  horn  core  are  Identified,  It  Is 
generally  Impossible  to  distinguish  more  than  a  single  Individual.  Host 
butchered  longbone  and  axial  elements  can  be  Identified  only  to  size  category. 
Thus,  It  Is  size  and/or  Identlf labl I Ity  of  fragmented  elements  of  the  taxon 
and  not  necessarily  butchering  that  Is  controlling  the  slope  of  the  regression 
line  describing  the  relationship  between  MNI  end  NISP. 

The  lack  of  correlation  (r2  =  0.01)  between  the  two  measures  of  abundance 
for  the  carnivores  undoubtedly  arises  from  the  scarcity  of  carnivores  In  all 
of  these  assemblages.  In  most  components  where  carnivores  were  Identified, 
there  Is  little  reason  to  believe  more  than  a  single  Individual  of  any 
carnivore  taxon  Is  represented,  regardless  of  the  number  of  Identified 
elements.  Although  carnivores  are  most  frequently  represented  by  one  or  a  few 
elements.  In  two  components  relatively  complete  Individuals  were  recovered: 
the  dog  burial  at  45-0K-258  consists  of  at  least  110  elements  of  a  single 
Individual,  and  36  of  the  37  badger  elements  from  43-00-326  represent  a  single 
Individual  that  probably  died  of  natural  causes  In  Its  rockshelter  home.  If 
these  Individuals  are  excluded  from  the  analysis  the  correlation  between  the 
measures  Improves  (r2  *  0.02),  but  remains  Insignificant  (0.l0<p<0.23). 
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The  regression  analysis  of  MNI  and  NISP  for  the  small  mammals  from  Chief 
Joseph  reveals  the  relationship  predicted  by  Casteel.  There  Is  a  fairly  high 
correlation  (r^  =  0.74)  between  MNI  and  NISP  for  the  small  mammals.  If, 
however,  we  look  at  the  two  small  mammal  families  for  which  there  Is  evidence 
of  human  Involvement  In  the  depositlonal  process,  the  relationship  Is  somewhat 
different.  For  both  the  sc  I ur Ids  and  leporlds  there  Is  evidence  In  the  form 
of  burned  elements  and/or  distributional  Information  (see  above)  that  the 
recovered  bones  represent  animals  deposited  by  people.  The  correlation  of  MNI 
and  NISP  In  these  families  Is  r^  =  039  for  the  leporlds,  and  r^  =  0.49  for 
the  sclurlds.  When  the  leporlds  and  sclurlds  are  removed  from  the  small 
mammal  assemblage,  the  remaining  assemblage  shows  a  higher  correlation  between 
the  two  measures  of  abundance  (r^  >  0.60,  p<0/)005).  The  lower  correlation  In 
the  relationship  for  the  sclurlds  and  leporlds  again  may  be  an  effect  of 
fragmentation.  Although  leporlds  and  sclurlds  are  taxa  which  appear  to  have 
been  deposited  by  human  activities,  they  are  among  the  largest  genera  Included 
In  the  small  mammal  series.  The  size  difference  between  the  sclurlds  and 
leporlds  on  the  one  hand  and  the  mice  and  gophers  on  the  other  Is  such  that  a 
1/8  Inch  screen,  as  was  used  to  collect  these  assemblages,  will  recover  many 
phalanges,  metapodlals,  tarsal s  and  articular  ends  of  broken  longbones  of  the 
leporlds  and  sclurlds.  Those  same  elements  of  the  mice  and  gophers  generally 
will  not  be  recovered. 

Conclusions 

The  argument  that  NISP  contains  all  the  Information  In  MNI  may  well  be  an 
effect  of  considering  primarily  the  small  taxa.  As  can  be  seen  from  the 
analysis  described  here  the  small  taxa  are  less  likely  to  vary  with 
fragmentation.  That  the  small  taxa  vary  less  with  fragmentation  may  be  a 
function  of  people  not  having  been  Involved  In  their  deposition,  the  inability 
to  recover  the  fragments  of  small  elements  using  standard  archaeological 
techniques,  or  the  Increased  difficulty  of  recognizing  tiny  fragments  of 
elements  that  are  small  even  when  they  are  whole.  Ultimately,  although  In 
many  assemblages  the  correlation  between  MNI  and  NISP  Is  very  strong  and 
highly  significant,  the  relationship  Is  not  as  predictive  as  Casteel  and  Ducos 
had  hoped.  It  Is,  however,  telling  us  something  about  the  nature  of  the  bone 
assemblage.  Because  the  nature  of  the  relationship  between  MNI  .  d  NISP 
varies  depending  on  the  empirical  content  of  the  field,  as  these  assemblages 
demonstrate.  It  Is  Inaccurate  to  claim  that  MNI  values  can  always  be  tightly 
predicted  from  NISP  counts  (Grayson  1979). 

If,  In  fact,  the  variation  In  the  relationship  between  MNI  and  NISP  Is 
due  to  either  fragmentation  or  skeletal  completeness,  this  analysis  also 
demonstrates  that  the  assumption  that  Interdependence  Is  randomly  distributed 
across  taxa  (see  Grayson  1979,  1983)  Is  not  well  founded  If  assemblages  of 
all  recovered  bone  elements  are  considered  together.  The  Interdependence  of 
faunal  specimens  Is  of  concern  not  only  because  each  Identified  element  does 
not  represent  a  discrete  Individual,  but  also  because  different  individuals  or 
different  taxa  may  be  represented  by  different  numbers  of  elements.  It  has 
been  demonstrated  here  that  the  correlation  between  the  measures  of  abundance 


varies  with  the  taxonomic  content  of  the  field.  If,  In  fact,  fragmentation 
and/or  skeletal  completeness  Is  controlling  the  shape  of  the  line,  then 
Interdependence  Is  not  randomly  distributed  throughout  the  assemblage,  but 
varies  significantly  among  taxonomical  ly  defined  subassemblages.  Therefore, 

If  we  want  to  compare  taxa  quantitatively  using  NISP  by  making  the  assumption 
that  Interdependence  is  randomly  distributed  among  the  taxa,  we  must  do  it 
within  a  series  of  taxa  for  which  we  can  state  some  reason  for  making  the 
assumption.  For  these  reasons  all  further  comparisons  here  will  be  made  using 
series  of  taxa  of  comparable  size  and  trophic  level — small  mammal,  carnivore, 
artlodacty 1 . 

BI06E0GRAPHY 

Modern  conditions  In  the  project  area,  even  prior  to  the  last  rise  in 
pool  level,  cannot  be  used  to  calibrate  the  conditions  and  resources 
available  to  people  during  the  last  6-7,000  years.  The  original  riparian 
community,  although  possibly  never  extensive  or  well  developed,  has  been  flooded 
along  most  of  the  river.  The  Impact  of  the  loss  of  riparian  vegetation  and 
soils  to  animal  life  Is  difficult  to  assess,  but  has  been  shown  to  have  been 
significant  In  other  similar  areas  (Lewke  and  Buss  1977).  In  terms  of 
understanding  the  prehistoric  record.  It  leaves  us  with  a  poor  basis  for 
comparison.  Further,  Introduction  of  domestic  animals  (Bos  taurus.  Equus 
cabal lus.  Ovis  arles,  and  .Sus  scrofa).  Introduction  of  agricultural  plants, 
and  Industrial  changes  of  the  landscape  (dams,  roads,  towns)  give  the 
environment  a  very  different  appearance  than  It  must  have  had  In  the  past.  A 
number  of  taxa  known  to  have  lived  In  eastern  Washington  In  the  past  are  no 
longer  there  (Bison  bison.  Ursus  arctos.  Can  Is  lupus).  Some  are  present  only 
as  a  result  of  re Introduction  (Anti locapra  americana.  Castor  canadensis).  The 
ranges  of  some  animals  have  been  reduced  so  that  they  no  longer  Include  the 
project  area  (Cervus  elaphus.  Anti locapra  americana).  The  process  of  faunal 
turnover  Is  still  going  on.  Payne  et  al.  (1975)  list  seven  mammals  that  are 
rare,  threatened,  or  occur  In  such  low  frequencies  that  their  status  Is 
unknown  along  the  mId-Columbla  (Table  12-3). 

Simple  occurrences  of  taxa  and  their  relative  abundances  In  the 
archaeological  assemblages  attest  to  the  changes  that  have  occurred  In  the 
mammal  populations  living  In  the  project  area  during  the  last  6-7,000  years. 

Of  those  seven  mammals  considered  rare,  threatened  or  of  uncertain  status  by 
Payne  et  al.  (1975),  elements  of  three,  and  possibly  five  have  been 
Identified  In  the  faunal  remains  from  the  Chief  Joseph  sites  (Table  12-3),  as 
have  elements  of  taxa  now  extinct  In  eastern  Washington  (Bison  bison.  Can  Is 
lupus,  Ursus  arctos). 


Table  12-3.  Haminals  that  are  now  rare,  threatened,  or  of  uncertain  status 
along  the  mld-Colunbla  River  (from  Payne  et  al.  1975). 


Taxon 


Occurranca  In  PriUact 
Arctiaaolooical  Aaaaablagas 


Spaelaa  Occura^  Ganua  Occuri^ 


Ral ntroducad 


Local  ly 
Extinct 


Dloodoava  ordi 1 
Martaa  aaarlcana 

Hartaa  oannantl 

Goto  oulo 

Cania  lupua 

Lvnx  Lvnx 

Uraua  arctoa 

Antllocaora  aaaricana 

Ovia  canadanala  eatifomicua 

Blaon  blaen 


X 

X 


1.  Spaelaa  found  In  one  or  aora  of  tha  Chlaf  Joaoph  Archaaological  prqjact  aaaaablagaa. 

2.  Ganua  found  In  ona  or  aura  of  tha  Chief  Joaaph  aaaaablagaa  Goaa  alaaanta  could  not 
ba  aaalonad  to  apaclaiV  aay  rapraaant  tha  apeclaa  Indicated  hare 


An  earlier  comparison  of  the  faunal  assemblages  from  the  small  sites 
revealed  distinct  patterns  of  presence  and  absence  on  the  north  and  south 
sides  of  the  Columbia  River  (Livingston  1983).  Ondatra,  Ursus.  Lynx,  and 
Ereth I zon  were  not  found  on  the  south  side  of  the  river  and  Sylvl lagus, 
SoermoDhl lus.  Mustela.  and  Tax Idea  were  not  found  on  the  north  side.  It  was 
felt  that  the  patterns  were  possibly  due  to  sample  size  effects  evident  even 
among  these  small  assemblages,  and  that  a  nominal  level  analysis.  Interpreting 
only  taxonomic  presences  and  absences,  would  be  misleading  and  premature 
(Livingston  1983).  Some  taxa  are  expected  to  have  large  living  populations  on 
the  north  side  of  the  river  due  to  the  proximity  of  the  mesic  Okanogan 
Highlands,  others  on  the  south  side  of  the  river  due  to  the  proximity  of  the 
xerlc  Columbia  Plateau.  Rare  taxa,  those  that  occur  In  low  frequencies, 
usually  will  not  be  found  In  small  assemblages  (Nolff  1975).  As  anticipated 
from  previous  work  In  the  Columbia  Basin  (Osborne  1953),  many  of  the  nominal 
patterns  previously  noted  disappearred  when  the  larger  assemblages  were 
Included  In  the  analysis.  However,  variations  In  relative  abundances  between 
the  north  and  south  side  of  the  river  remain  to  varying  degrees,  depending  on 
how  the  assemblages  are  quantified. 

Artlodacty Is 

Six  genera  of  artlodactyls  were  recognized  In  the  archaeological 
assemblages.  Of  these  six,  one  (Equus  cabal lus)  Is  an  introduced  domesticate. 
Of  the  remaining  five,  three  (Cervus  elaphus.  Ovis  canadensis.  Bison  b I  son) 
are  no  longer  found  In  the  project  area,  and  one  (Anti locapra  amer Icana)  is 
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now  near  the  area  only  because  It  was  reintroduced  In  the  Umatilla,  Oregon  and 
Hanford,  Washington  regions.  The  biogeography  of  the  remaining  genus  of 
artlodactyl  (Qd^ol  leus)  Is  poorly  understood  archaeological  ly  In  eastern 
Washington  In  spite  of  the  fact  that  it  Is  often  the  most  abundant  mammalian 
food  resource  represented  In  archaeological  sites. 

The  biogeography  of  deer  Is  poorly  understood  primarily  because  It  Is 
extremely  difficult  to  distinguish  the  two  species  of  deer  from  the  elements 
commonly  preserved  In  archaeological  sites.  The  probable  species  of  deer  was 
determined,  using  discriminant  analysis,  for  as  many  of  the  project  deer 
specimens  as  possible.  Fifty-two  mandibles  were  Identified  to  the  species 
level  using  this  multivariate  technique.  Although  this  admittedly  Is  a  small 
sample.  It  Is  the  first  of  any  appreciable  size  for  the  Columbia  Plateau.  The 
ratio  between  deer  Identified  as  mule  deer  fOdocol  leus  hem  I  onus)  and  those 
Identified  as  white-tailed  deer  (Q^  vlrglnlanus)  Is  1:1.5,  1:1.6,  and  1:1.5 
for  Coyote  Creek,  Hudnut  and  Kartar  Phases  respectively  (Table  12-4).  The 
prehistoric  stability  of  the  ratio  of  mule  deer  to  white-tailed  deer  Is 
undeniable,  yet  modern  wildlife  survey  data  show  the  white-tailed  deer  as  rare 
local  migrants  (Erickson  et  al.  1977:174).  The  abundance  of  white-tailed  deer 
In  the  archaeological  assemblages  may  reflect  a  pattern  of  hunting  In  the 
uplands  or  a  loss  of  white-tailed  deer  near  the  river  associated  with  the  loss 
of  riparian  habitats. 


Table  12-4.  Ratio  of  mule  deer  to  white-tailed 
deer  by  phase. _ 


PhSM 

WVtflUtW 

hMl,W^» 

(NI8P) 

StKVllKU 

viralnlunm 

(NI8P) 

Ritio 

0Dyot«  Cr««k 

2 

3 

IM.S 

Hudnut 

14 

23 

111  .8 

Kurtar 

4 

3 

lil.S 

However  the  concurrent  loss  of  other  artlodactyls  (antelope,  sheep, 
bison,  elk)  suggests  that  the  decrease  In  white-tailed  deer  Is  part  of  a  more 
extensive  environmental  phenomenon.  Decline  or  extirpation  of  Indigeneous 
artlodactyl  populations  has  been  attributed  to  Introduction  of  firearms 
(Suckley  and  CMper  1860:135,  Schalk  and  Cleveland  1983:39'41),  Introduction 
of  domestic  livestock  and  usurpation  of  their  natural  habitats  by 
Euroamer leans  ((kjwan  1936,  US  Army  Corps  of  Engineers  1975:51).  While  It  Is 
entirely  possible,  and  probable,  that  Euroamerlcan  settlement  had  an  adverse 
effect  on  the  local  artlodactyl  populations,  an  alternative,  or  ancillary, 
explanation  of  the  demise  of  the  artlodactyls  Is  offered  below.  Whatever  the 
cause.  It  Is  clear  that  the  Indigeneous  artlodactyl  fauna  In  the  project  area 
was  more  diverse  throughout  the  prehistoric  period  than  It  Is  now. 


396 


SnII  MhmIs 

Assessing  b I ogeograph I c  changes  In  small  mammal  taxa  Is  also  made 
difficult  by  the  lack  of  a  modern  basis  for  comparison.  An  attempt  was  made 
to  survey  the  small  mammals  on  one  of  the  sites  (45-0K-2)  during  the  summer  of 
1982.  The  effort  was  abandoned  after  two  unsuccessful  nights.  Lack  of 
success  was  attributed  to  full  moon  and  high  water,  which  may  have  flooded 
most  burrows  and  nest  sites.  Published  surveys  also  indicate  low  return  on 
trap  nights  expended.  Erickson  et  ai.  (1977)  report  spending  September  3  to 
October  17,  1974  and  July  15-28,  1975  trapping  In  the  area.  Averaged  over 
the  three  habitat  types  studied,  their  return  was  3.26  animals  per  100  trap 
nights.  They  succeeded  In  capturing  Individuals  of  Peromyscus  maniculatus 

of  total  captures),  Perognathus  parvus  (20f  of  total  captures),  Neotoma 
c I nerea.  MIcrotus  montanus.  Eutamlas  minimus  and  amoenus.  Examination  of 
raptor  nests  and  raptor  pel  lets  added  Thomomys  talpoldes.  Lagurus  curtatus. 

Re I throdontomys  megalotls  and  Sorex  sp.  to  the  census  of  species.  As  they 
noted,  however,  the  taxa  Identified  as  raptor  prey  may  have  been  hunted  beyond 
the  study  area  (Erickson  et  ai.  1977).  Their  conclusion,  as  was  my  own,  was 
that  much  of  the  project  area  currently  supports  a  meager  population  of  small 
mammals,  especially  during  and  after  the  peak  of  summer  heat  and  dryness. 

The  rodents  Identified  In  the  archaeological  assemblages  present  the 
appearance  of  a  community  somewhat  different  from  that  observed  by  Erickson  et 
al.  (1977).  The  most  abundant  rodent  in  most  of  these  archaeological 
assemblages  Is  Thomomys  talpoldes  and  second  In  abundance  Is  Perognathus 
par.Yus.  Ejulamijs  miaimus,  jamogiiug.  and  RelthrodontPinYS  megaiotis  were  not 
recognized  In  any  of  the  archaeological  assemblages.  These  differences  may  be 
due  to  the  differences  In  recovery  techniques  used  to  obtain  the  modern  and 
prehistoric  records,  and  the  ethology  of  the  species  In  question,  rather  than 
faunal  turnover  or  changes  In  the  environment  In  the  last  4-5000  years. 
Thomomys  and  Perognathus  are  the  most  likely  of  all  the  rodents  to  become 
preserved  In  archaeological  deposits  as  a  result  of  their  burrowing  behavior, 
but  are  not  easy  to  capture  with  conventional  live  or  snap  traps.  Peromyscus 
is  often  the  most  abundant  rodent  In  a  living  fauna,  and  Is  quite  easy  to 
capture  In  a  baited  trap.  However,  their  surface  dwelling  habits  leave  them 
more  vulnerable  to  predators  or  scavangers  than  to  preservation  In 
archaeological  deposits. 

Modern  wildlife  surveys  of  the  area  found,  not  unexpectedly,  limited 
numbers  of  beaver  (Castor  canadensis)  and  muskrat  (Ondatra  z Ibethica).  The 
modern  unstable  water  levels  periodically  flood  the  houses  and  burrows  of 
these  aquatic  mammals  or  Isolate  them  from  water,  rendering  them  vulnerable  to 
drowning  or  predation  (Erickson  et  al.  1977:237).  In  tributaries  to  the  main 
channel,  however,  they  still  flourish,  their  populations  sometimes  reaching 
such  high  densities  that  fur  trapping,  rather  than  being  detrimental  to 
population  stability,  reduces  competition  airiong  individuals  and  preserves  the 
value  of  their  pelts  (0.  Stewart,  personal  communication). 

Most  specimens  of  furbearing  rodents  are  In  Type  1  sites,  which  are  the 
most  complex  sites  with  the  largest  faunal  assemblages.  It  Is  uncertain 
whether  the  occurrence  of  the  furbearers  Is  a  function  of  site  location. 


cultural  activities  at  the  site,  or  an  Increase  In  taxonomic  diversity  with 
the  Increase  In  overall  sample  size  of  the  faunal  assemblage  (Jones,  Grayson, 
and  Beck  1984).  Furbearing  rodents  occur  In  alt  phases  In  very  low  numbers, 
suggesting  that  the  animals  lived  In  the  area  throughout  the  period  of  time 
represented  In  the  sites.  The  low  frequency  of  these  taxa  In  the  sites  may 
reflect  low  population  densities  of  furbearing  rodents  near  the  sites  when  the 
Columbia  River  was  a  fast  flowing  river.  If  the  main  prehistoric  furbearing 
rodent  populations  were  located  on  tributaries  away  from  the  main  channel,  as 
are  modern  populations,  they  may  have  been  more  abundant  and  used  more 
frequently  than  indicated  by  their  occurrence  in  these  archaeological 
assemblages;  their  low  frequency  of  representation  may  simply  reflect  skinning 
and/or  butchering  away  from  the  floodplain  sites. 

It  has  been  observed  that  both  rabbits  (Sy Ivl lagus)  and  hares  (Lepus) 
now  occur  In  surprisingly  low  numbers  In  the  project  area  (Erickson  et  al. 
1977:233),  especially  on  the  north  side  of  the  river  (personal  observation). 
The  low  frequency  of  sitings  of  leporlds  may  be  a  function  of  the  time  during 
which  survey  occurred.  The  small  leporld  populations  during  the  1970's  has 
been  attributed  to  high  numbers  of  coyotes;  when  the  coyote  poulatlon  Is 
suppressed,  as  during  the  recent  parvovirus  epidemic,  the  leporld  population 
Increased  (D.  Stewart,  personal  communication).  Observation  of  large  numbers 
of  hares  on  the  south  side  of  the  river  during  the  parvovirus  epidemic 
supports  the  contention  that  high  population  densities  can  be  achieved  by 
leporlds  In  this  area.  However,  the  hares  observed  were  Leous  cal  1 fornicus 
(Payne  et  al.  1976),  a  species  thought  to  have  invaded  Washington  around  the 
turn  of  the  century  (Couch  1927).  The  response  of  this  recent  Immigrant  to 
local  environmental  conditions  may  not  be  representative  of  past  population 
dynamics  of  the  Indigeneous  species. 

The  archaeological  record  for  leporlds  In  this  area  Is  minimal.  The 
extremely  small  number  of  leporld  elements  In  all  time  periods  and  all  sites 
resembles  the  current  low  numbers.  Alternative  explanations  for  the  low 
frequency  of  archaeological  leporlds  Include:  1)  leporld  numbers  were 
suppressed  throughout  the  last  5-6,000  years  by  high  coyote  populations,  2) 
leporlds  were  not  used  by  prehistoric  human  populations,  3)  leporlds  were  used 
by  prehistoric  people  In  a  manner  that  Is  archaeological ly  Invisible,  or  4) 
leporlds  have  never  been  abundant  In  the  project  area.  That  16$  of  all  the 
leporld  elements  recovered  from  the  archaeological  sites  are  burned  suggests 
the  second  alternative  above  Is  unlikely.  The  available  evidence  offers  no 
way  of  choosing  among  the  other  three  alternatives;  It  Is  suggested  here  that 
the  alternatives  are  not  mutually  exiusive  and  may  all  have  been  factors 
contributing  to  the  low  frequency  of  leporld  elements  In  project  sites.  The 
relative  scarcity  of  leporlds  In  other  eastern  Washington  archaeological 
faunas  suggests  that  the  reasons  for  low  abundance  are  regional  In  scale. 

Carnivores 

The  archaeological  assemblages  contain  four  species  of  canids  (Can Is 
J atranSt  lupus.  fami l laris  and  Vulpes  vulpes).  two  species  of  bear 

(Ursus  arctos.  amer Icanus).  six  species  of  mustel Ids  (Lutra  canadensis. 


Martes  americana.  Mj.  pennant  I.  Mustela  frenata.  Tax  Idea  la2uis«.  aM  Mephitis 
mephitis)  and  at  least  one  species  of  Lynx.  This  Is  a  large  and  varied  series 
of  carnivores  In  view  of  both  the  geographic  location  and  open  nature  of  these 
sites.  Some  of  these  taxa  are  cosmopolitan  (£^  latrans.  H*  frenata.  taxus. 

mephitis.  Lynx)  or  prefer  riverine  habitats  canadensis).  They  probably 
lived  near  the  archaeological  sites  in  the  past  as  they  do  today.  Others, 
such  as  Vulpes  vulpes.  Ursus  arctos.  Martes  americana.  and  pennant I  are  now 
found  In  more  remote  habitats  at  higher  elevations.  Although  there  Is  the 
possibility  that  some  or  all  of  these  carnivores  lived  near  the  sites  In  the 
past,  at  least  some  of  the  archaeological  specimens  show  evidence  of 
butchering  or  burning  Indicating  human  Intervention  In  the  depositlonal 
process.  It  would  be  purely  speculative  to  attempt  to  reconstruct  their  past 
distribution  In  view  of  the  contribution  of  people  In  their  depositlonal 
process. 

The  low  number  of  carnivores  today  has  been  attributed  to  the  sparse 
riparian  development  that  has  occurred  since  the  river  has  been  dammed.  In 
the  wildlife  survey  conducted  by  Payne  et  al.  (1975:157-158)  coyote  (Can Is 
latrans)  and  racoon  ( Procyon  lotor)  were  the  most  commonly  observed 
furbearers.  It  Is  worthy  of  note  that  despite  the  recovery  of  several 
relatively  rare  taxa  that  are  not  expected  to  have  lived  at  the  elevation  or 
In  the  habitats  afforded  In  the  area  of  the  sites,  no  elements  recognized  as 
racoon  were  encountered. 

Conclusions 

The  pattern  that  appears  to  emerge,  then.  Is  that  over  time  there  has 
been  a  loss  of  species,  especially  those  with  large  individuals  (grizzly  bear, 
bison,  elk,  sheep,  antelope).  To  a  lesser  extent  there  has  been  a  loss  of 
medium  sized  animals  (wolf,  marten,  fisher,  otter).  There  has  also  apparently 
been  a  decrease  in  population  size  of  species  not  totally  extirpated  (white¬ 
tailed  deer,  fisher,  marten).  We  are  unable  to  assess  the  stability  of  small 
taxa. 

The  cause  of  the  loss  of  native  animals  In  this  area  cannot  be  determined 
without  additional  Information.  As  mentioned  above,  one  explanation  that  has 
been  suggested  Is  the  Introduction  of  guns  and  horses  by  Euroamerican  who  also 
settled  the  rangeland  of  the  artlodactyls.  Because  ranching  appears  to  have 
been  less  successful  In  the  project  area  than  elsewhere  in  the  Columbia 
Plateau  (Melnig  1968),  and  early  explorer  records  indicate  low  population 
densities  at  the  time  of  settlement,  climate  may  also  be  suggested  as  an 
alternative  factor  that  may  have  affected  the  Indigeneous  populations  prior  to 
Euroamerican  settlement.  The  evidence  for  climatic  change  In  the  project  area 
Is  reviewed  below. 

ENVIRONMENTAL  INDICATORS 

An  Interdisciplinary  body  of  data  bearing  on  the  Holocene  climate  of 
eastern  Washington  has  recently  become  available.  These  data  Include  pollen 
profiles  (Barnosky  1985;  Blinman  197  8;  Davis  et  al.  1977;  Mack  et  al.  1976, 


1978a.  1978b.  1978c.  1979.  1983;  Nlckman  1979;  Oalan  this  volume), 
sedimentology  (Hassan  1977)  and  archaeological  faunas  (Lyman  1984.  in  press; 
Lyman  and  Livingston  1983;  Chatters  1984).  Syntheses  of  these  data  suggest 
that  before  9500  B.P.  environmental  conditions  In  eastern  Ifashington  were 
cooler  and/or  molster  than  at  present.  Between  8500  B.P.  and  4500  B.P.  the 
environment  was  warmer  and/or  drier  than  at  present.  Between  3500  B.P.  and 
2500  6.P.  conditions  apparently  became  similar  to  modern  conditions  In  the 
more  arid  areas,  but  were  cooler  and/or  molster  at  higher  elevations.  By  2500 
B.P.  all  areas  resembled  their  modern  environments.  These  conditions  have 
remained  relatively  stable  into  historic  times,  with  the  possible  exception  of 
a  slightly  more  arid  episode  between  1500  B.P.  and  500  B.P.  (Lyman  In  press. 
Chatters  1984.  Schalk  et  al.  1983.  Mehringer  1985).  For  the  most  part  those 
reconstructions  represent  filling  In  of  the  details  of  a  general  trend  of 
Increasing  warmth  and  dryness.  Interrupted  by  cool,  moist  intervals  suggested 
by  Butler  (1978).  However,  rather  than  recognizing  the  cool,  moist  Intervals 
as  Interruptions;  recent  environmental  reconstructions  tend  to  emphasize  the 
hot.  dry  episodes  which  are  seen  as  droughts  (eg.  Schalk  et  al.  1983). 

Because  water  Is  apparently  a  major  limiting  factor  In  the  productivity  of 
much  of  eastern  Washington,  especially  In  arid  areas  such  as  the  Pasco  Basin 
(Schalk  et  al.  1983).  emphasizing  the  dry  periods  Is  a  logical  approach  when 
the  data  permit  recognition  of  droughts. 

Although  there  are  very  definite  differences  between  the  archaeological 
faunas  and  the  modern  faunal  communities  In  the  project  area  as  discussed 
above,  the  following  section  shows  no  obvious  regional  environmental  changes, 
other  than  a  possible  gradual  warmlng/dry ing  trend,  can  be  Identified  In  these 
faunal  assemblages.  Evidence  for  environmental  change  or  stability  as 
reflected  In  the  relative  abundance  of  particular  taxa  Is  reviewed  for  the 
small  mammal  and  artlodactyl  categories.  Because  many  of  the  taxa  are 
deposited  naturally  In  the  sites,  small  mammals  are  potentially  the  best 
environmental  Indicators.  The  carnivores  are  not  considered  because  of  small 
sample  sizes  and  the  probability  that  they  were  transported  by  people  from 
some  distance.  As  discussed  above,  a  number  of  carnivore  taxa  found  In  the 
archaeological  assemblages  are  not  currently  found  In  the  project  area.  Some, 
such  as  Martes  amer Icana  and  Ma  pennant!  and  other  mustel Ids  probably  never 
lived  In  the  area  of  the  sites,  but  were  captured  In  the  uplands  and  brought 
back  to  the  sites  by  people.  It  Is  harder  to  make  a  case  for  transport  of 
artlodactyl  taxa  such  as  bison,  elk.  sheep  and  antelope.  Although  these  taxa 
were  obviously  Incorportated  Into  the  archaeological  assemblages  by  people, 
their  current  range  Is  so  far  from  the  vicinity  of  the  sites  and  their 
carcasses  are  so  large  that  it  Is  unlikely  that  they  were  transported  to  the 
sites  from  their  modern  range.  The  frequency  and  relative  skeletal 
completeness  of  occurrence  of  some  of  these  taxa  suggest  they  were  procured 
from  much  closer  to  the  sites  than  their  modern  range. 

Small  Naanis 

Small  species  with  relatively  small  geographic  ranges  and  narrow 
environmental  tolerances  provide  the  best  faunal  Indicators  of  past 


environmental  conditions.  The  smaller  mammals  are  generally  considered  a  more 
reliable  source  of  environmental  data  because  It  Is  more  likely  they  were 
Introduced  by  natural  rather  than  human  mechanisms,  and  thus  to  reflect 
environmental  changes  rather  than  changes  In  human  preferences  or  activity 
patterns.  Unfortunately,  open  sites  such  as  those  excavated  In  the  Chief 
Joseph  Project  do  not  provide  favorable  conditions  for  the  accumulation, 
preservation  and  recovery  of  the  remains  of  small,  environmentally  sensitive 
taxa.  While  this  does  not  mean  that  Indications  of  environmental  change  are 
lacking.  It  does  mean  the  data  are  less  than  ideal  and  as  a  result  the  changes 
seen  will  not  appear  pronounced.  Further,  In  most  cases  the  elements 
recovered  from  these  sites  were  not  ones  that  al low  species  level 
Identification.  Most  of  the  small  taxa  In  the  project  area  are  monospecific 
genera  (Marmota.  Perognathus.  Thomomys.  Peromyscus.  LaguriiS*  NfiOtPmfl).  But 
several  genera  may  have  had  more  than  one  species  living  In  the  area  (Lepus. 

Sy 1 vl lagus.  MIcrotus.  Spermoohl lus).  When  more  than  one  species  of  a  given 
genus  Is  represented  In  an  assemblage,  further  masking  of  evidence  of 
environmental  change  may  occur  as  a  result  of  undetected  shifts  between 
species  within  a  genus.  Inferences  drawn  from  taxa  with  larger  Individuals 
are  subject  to  the  same  kinds  of  problems.  Further,  It  Is  often  Impossible  to 
determine  whether  observed  changes  In  relative  abundances  of  larger  taxa  over 
time  reflect  adjustment  of  the  taxon  to  changed  environmental  conditions, 
changes  In  man-animal  Interaction,  or  changes  In  man-animal  relationships 
caused  by  environmental  change. 

Indication  of  past  environmental  effects  on  the  faunal  assemblages  from 
these  18  sites  may  take  one  of  two  forms:  replicative  sequences  from  site  to 
site,  or  reservoir  wide  shifts  In  relative  abundances  through  time.  Seeking 
replicative  sequences  In  this  set  of  assemblages  Is  difficult  because  most  of 
the  site  sequences  are  short  or  composed  of  such  small  assemblages  that  It 
cannot  be  determined  whether  differences  In  the  assemblages  amount  to  anything 
more  than  the  vagaries  of  sampling.  Reservoir- wide  shifts  In  relative 
abundances  may  be  seen  by  combining  comparably  aged  assemblages  from  all 
sites.  Creating  such  aggregated  assemblages  assumes  that  all  Included 
subassemblages  were  drawn  from  a  uniform  regional  fauna.  For  the  most  part 
this  assumption  Is  reasonable  given  the  close  proximity  and  basic  similarity 
In  present  environments  of  each  of  the  sites.  This  procedure  may,  however. 
Incorporate  taphonomic  or  synchronic  environmental  differences  that  mask 
environmental  differences  over  time  or  create  the  appearance  of  changes  that 
did  not  occur.  When  both  approaches  are  applied  to  the  same  data  set,  and 
similar  trends  are  observed,  greater  confidence  may  be  placed  In  the  results. 

Only  one  site,  45-0K-11,  had  a  large  enough  sample  of  small  mammals 
distributed  across  more  than  one  phase  to  allow  differences  In  relative 
abundances  to  be  seen.  The  relative  abundances  of  six  taxa  of  small  mammals 
Indicate  that  environmental  conditions  at  45-0K-1 1  were  relatively  cooler 
and/or  molster  during  the  Kartar  Phase  (7000-4000  B.P.)  occupation  than  during 
the  Hudnut  Phase  (4000-2000  B.P.)  occupation  (Table  12-5).  Because  almost  all 
Kartar  Phase  materials  recovered  In  this  project  are  from  45-0K-11,  It  Is  not 
possible  to  check  this  trend  against  the  record  from  other  project  area  sites. 
Other  sites  with  Kartar  phase  components  have  very  small  faunal  assemblages. 
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Table  12-5.  Relative  abundance  of  small  mammals 
at  45-OK-n  by  phase. 
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No  pronounced  change  Is  apparent  between  the  Hudnut  and  Coyote  Creek 
Phases  In  small  mammal  representation,  even  in  sites  with  large  samples.  At 
45-0K-258  the  only  environmentally  sensitive  taxon  for  which  there  Is  an 
appreciable  change  Is  Lagurus  but  the  difference  Is  less  than  (Table  12-6). 
At  45-0K-2  a  similar  picture  emerges  (Table  12-7).  The  slight  shift  In  the 
relative  abundances  of  Thomomys  and  Peroqnathus  might  be  due  simply  to  the 
older  phase  being  from  deeper  deposits  In  the  burrowing  range  of  Thomomys. 

The  most  significant  change  Is  the  slight  increase  In  abundance  of  Lagurus  In 
the  Coyote  Creek  Phase  assemblage.  The  general  lack  of  change  observed  could 
Indicate  environmental  stability  over  the  last  4000  years.  Alternatively,  It 
could  be  due  to  Including  the  drought  seen  by  others  at  1500-500  B.P.  with  the 
cooler,  wetter  time  before  and  after  It  Into  one  phase  (Coyote  Creek). 


Table  12-6.  Relative  abundance  of  small  mammals 
at  45-0K-258  by  phase. 
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Using  the  alternative  approach  suggested  above,  all  assemblages  for  each 
time  period  were  combined  Into  a  project  wide  assemblage  (Table  12-8).  In  the 
project  wide  analysis  the  same  taxa  were  Included  as  In  the  previous  two 
tables.  The  same  trends  appear  In  this  table  as  In  the  previous  analyses. 
There  Is  a  higher  proportion  of  Thomomys  In  the  older/ deeper  assemblages,  and 
a  relative  Increase  In  Perognathus  In  the  later  assemblages.  There  Is  also  a 
continuous  Increase  In  Lagurus  through  time. 

Table  12-8.  Relative  abundance  of  small  mammals  by 


phase  for  all  sites. 
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A  gradual  warming  and  drying  through  time  could  be  Inferred  from  the 
changes  In  relative  abundance  of  small  taxa.  The  clearest  change  In  abundance 
of  small  mammals  Is  In  the  gophers  and  pocket  mice.  Gophers  decrease  from 
over  70#  of  the  early  small  mammals  assemblages  to  30#  of  the  late 
assemblages.  Pocket  mice,  on  the  other  hand,  tend  to  show  a  fairly  steady 
trend  of  Increasing  abundance  through  time.  While  these  two  taxa  tend  to 
prefer  slightly  different  habitats  In  terms  of  effective  moisture.  It  must  be 
kept  In  mind  that  gophers  burrow  much  deeper,  and  consequently  would  be 
expected  to  occur  In  greater  abundances  In  the  deeper  deposits.  These  deeper 
deposits  tend  to  be  where  the  older  assemblages  are  found.  In  other  words, 
the  relative  abundances  of  pocket  mice  and  gophers  may  be  more  tightly 
correlated  with  depth  than  with  time  and  surface  environmental  conditions 
(Szueter  1982). 

There  also  Is  a  general  tendency  for  sagebrush  voles  (Lagurus  curtatus) 
to  be  found  In  Increasing  numbers  through  time.  Lagurus  Is  the  most  reliable 
Indicator  of  environments  In  these  assemblages  because  there  Is  no  Indication 
that  people  were  involved  In  the  deposition  of  this  taxon.  It  Is  a 
monospecific  genera,  and  all  sites  lie  on  the  lower  boundry  of  Its  modern 
elevatlonal  range  (Johnson  1948).  If  conditions  were  such  that  habitats 
either  Improved  or  worsened  for  this  species  the  result  would  be  a  change  In 
abundance  relative  to  other  taxa  with  slightly  different  requirements. 

Lagurus  prefers  habitats  of  dry  sagebrush  with  little  grass,  while  most 
species  of  MIcrotus  prefer  marshy  or  grassy  habitats.  Mlcrotus  appears  to 
maintain  a  fairly  stable  and  low  abundance  throughout.  Increasing  only 
slightly  through  time.  The  Increase  In  Lagurus  then,  may  Indicate  a  gradual 
drying  and  loss  of  grassland  through  time. 
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Artlodoctyls 


The  only  general  trend  that  can  be  seen  In  the  overall  analysis  of  the 
total  artlodactyl  assemblage,  compiled  by  time  Intervals  for  all  project 
sites  (Table  12-9)  is  the  loss  of  the  larger  taxa.  Loss  of  the  artlodactyls 
In  eastern  Washington  Is  a  widely  recognized  phenomenon  (Dalquest  1948,  Ingles 
1965,  Lyman  and  Livingston  1963).  The  disappearance  of  these  large  mammals 
has  generally  been  attributed  to  the  effects  of  Euroamerican  settlement  as 
discussed  above.  The  overgrazing  explanation  has  been  used  to  account  for 
changes  seen  In  the  vegetation  In  the  upper  part  of  pollen  cores.  Overgrazing 
Is  generally  seen  as  an  Increase  In  Chenopod 1 1 nae  which  Is  Interpreted  as  a 
proliferation  of  weedy  species  Invading  after  the  destruction  of  the  natural 
bunchgrass  vegetation.  A  peak  In  ChenopodI inae  at  or  shortly  after  contact 
has  been  observed  In  the  cores  from  Wildcat  Lake  (Davis  et  al.  1977),  Goose 
Lake,  and  Rex  Grange  Lake  (Oalan,  Chapter  3  and  Appendix  C). 

Table  12-9.  Relative  abundance  of  artlodactyls  by 


phase  for  all  sites. 
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In  the  Rufus  Woods  Lake  area,  however,  overgrazing  may  not  have  been  a 
major  factor  In  the  decimation  of  the  native  artlodactyls.  There  Is  no 
evidence  that  large  herds  of  domestic  livestock  were  ever  pastured  In  this 
area.  Horses  were  the  first  domestic  ungulate  in  the  (Columbia  Basin,  arriving 
late  In  the  17th  century  (Haines  1938).  The  project  area  Is  thought  to  have 
been  too  arid  for  horses  to  thrive,  and  apparently  the  San  Poll  and  Nespelem 
were  not  greatly  Influenced  In  their  social  or  subsistence  activities  by  the 
Introduction  of  horses.  The  demand  for  cattle  In  this  area  began  about  1855, 
but  by  1885  much  of  the  range  land  was  still  available  for  homestead.  When 
the  reservation  was  opened  for  non- Indian  homesteading  In  the  1890s,  It  was 
found  to  be  more  profitable  for  wheat  than  cattle,  but  most  land  along  the 
river  was  not  settled  until  after  the  turn  of  the  century.  The  sheep  Industry 
In  the  Columbia  Basin  paralleled  the  cattle  industry.  The  Dawes  Act  In  1887 
probably  marked  the  beginning  of  the  greatest  grazing  Impact  on  the  project 
area.  This  act  allowed  non-Indians  to  lease  reservation  land  from  tribal 
members.  The  leases  made  It  profitable  for  Euroamericans  to  transport  their 
livestock  Into  the  reservation  for  summer  pasturage  (Metnlg  1968,  see  also 
Thomas  et  al.  1984  for  a  summary  of  the  historic  land  use  In  the  project 
area).  By  the  time  there  Is  evidence  for  any  appreciable  number  of  domestic 
animals  In  the  project  area  (mid  1800s)  It  Is  apparent  that  at  least  some  of 


the  native  artlodactyls  had  already  been  decimated.  There  Is  little  or  no 
reference  In  Journals  of  the  explorers  and  trappers  to  bison,  elk,  or  antelope 
living  In  the  Columbia  Basin  at  the  time  of  contact. 

The  same  phenomena  could  also  be  attributed  to  a  gradual  and  continuous 
warming  and  drying  trend  during  the  last  few  thousand  years  that  resulted  In  a 
loss  of  grassland  and  riparian  habitats  preferred  by  these  taxa.  At  this 
point  It  Is  Impossible  to  distinguish  between  the  two  possibilities.  What  Is 
apparent  Is  that  the  early  (Kartar)  and  late  (Coyote  Creek)  phases  are  both 
lower  In  taxonomic  richness  than  the  Intervening  (Hudnut)  phase.  However,  the 
samples  for  the  middle  assemblages  are  much  larger.  What  may  appear  to  be 
less  diverse  assemblages  may  simply  be  the  effects  of  smaller  sample  sizes 
falling  to  pick  up  the  rarer  taxa  (Jones,  (Jayson,  and  Beck  1984).  On  the 
other  hand,  the  middle  (Hudnut)  assemblages  are  less  evenly  distributed  across 
taxa.  In  Hudnut  assemblages  deer  represent  a  greater  proportion  of  the 
artlodactyls.  Thus,  while  the  Hudnut  assemblages  are  larger,  allowing  them  to 
pick  up  more  of  the  rare  taxa,  the  abundances  are  very  unevenly  distributed 
among  the  taxa. 

Relative  abundances  of  species  of  deer  show  a  similar  trend  towards  loss 
of  evenness  between  prehistoric  and  historic  faunas.  Throughout  all  three 
prehistoric  phases  the  ratio  of  mule  deer  (Qdocol leus  hem  I onus)  to  white- 
tailed  deer  (Qm.  virginlanus)  was  between  1:1.5  and  1:1.7  (Table  12-4).  Modern 
wildlife  survey  data  Indicate  that  not  only  has  the  ratio  shifted  In  favor  of 
the  mule  deer,  but  white-tailed  deer  are  now  considered  rare  local  migrants  In 
the  area  of  the  sites  (Erickson  et  al.  1977,  Table  8.2).  Recent  white-tailed 
deer  are  known  to  have  retreated  upslope  leaving  lower  elevation  ranges  to  be 
taken  over  by  mule  deer  throughout  much  of  the  Southwest  (Brown  and  Henry 
1981).  Little  Is  known  of  the  nature  of  deer  population  species  ratios  for 
the  Columbia  Plateau  or  the  Intervening  Great  Basin  as  most  deer  recorded  In 
historic  times  are  mule  deer,  and  archaeological  deer  elements  have  seldom 
been  laentified  to  the  species  level. 

White- tailed  deer  apparently  were  abundant  over  much  of  Washington  until 
about  1875,  after  which  time  they  rapidly  disappeared.  Again,  the  demise  of 
this  species  has  been  attributed  to  hunting  and  land  use  practices  associated 
with  -hlte  settlers  (Cowan  1936,  Bailey  1936,  Scheffer  1940).  It  Is 
Interesting  to  note,  however,  that  white-tailed  deer  In  the  eastern  U.S.  tend 
T  follow  the  settlement  of  range  lands.  Their  populations  have  been  known  to 
Increase  to  nuisance  levels  when  farm  fields  and  livestock  feed  are  raided. 

The  minor  Impact  of  the  acquisition  of  horses  and  the  lack  of  success  of 
cattle  ranching  In  this  area,  along  with  the  meager  early  records  of  native 
artlodactyls  In  the  Columbia  Plateau  suggests  that  decimation  of  the  large 
mammals  may  have  begun  prior  to  attempts  to  Introduce  domestic  livestock  Into 
the  region.  The  cause  of  the  decline  In  artlodactyl  populations  remains 
unknown,  but  It  Is  suggested  here  that  the  factors  leading  to  decline  In  the 
native  artlodactyls  may  be  the  same  as  those  that  precluded  successful  cattle 
ranching  In  the  19th  century.  It  Is  possible  that  the  aboriginal  grassland 
prairies  that  supported  the  native  herds  were  already  declining  and  unable  to 
support  the  populations  of  grazing  animals  that  had  previously  lived  In  the 
Columbia  Plateau. 


study  of  the  reduction  of  white-tailed  deer  populations  In  the  Southwest 
has  suggested  that  vegetatlonal  changes,  livestock  overgrazing,  and/or  range- 
fire  suppression  favored  mule  deer  over  white- tailed  deer  (Anthony  and  Smith 
1977).  It  has  also  been  demonstrated  that  AprII-June  drought  Is  an  Important 
factor  affecting  the  mortality  of  white- tailed  deer  while  mule  deer  are 
better  able  to  exploit  fluctuating  wet  and  dry  winters  and  are  better  adapted 
to  arid  conditions  (Anthony  1976).  Declining  white-tailed  deer  populations  In 
Arizona  appear  to  coincide  with  Incidences  of  seasonal  drought  and/or  heavy 
livestock  grazing.  Population  fluctuations  may  result  In  extinction  of  small 
Isolated  populations  and  usurptlon  of  vacated  habitats  by  mule  deer  that  are 
better  adapted  to  the  drier  conditions.  Livestock  overgrazing  Increases  the 
effects  of  drought  by  removing  herbaceous  cover  resulting  In  decreased 
effectiveness  of  summer  precipitation  and  Increased  evapotransporatlon  rates 
(Cable  1980). 

The  relative  abundance  of  mountain  sheep  (Ovis  canadensis)  decreases 
through  time  (Table  12-9)  from  18.4J  of  the  total  artlodactyls  In  the  Kartar 
Phase  to  I2.7|  In  the  Hudnut  Phase  and  12.1f  In  the  Coyote  (Jreek  Phase.  They 
are  now  extirpated  In  the  project  area.  The  timing  and  cause  of  their  demise 
Is  unknown,  but  can  be  fairly  narrowly  restricted  to  the  late  prehistoric- 
early  historic  period.  Study  of  recent  sheep  In  Montana  has  revealed  a 
phenomenon  similar  to  that  described  above  for  white-tailed  deer:  early 
summer-fall  drought  has  an  extremely  detrimental  effect  on  lactating  ewes  and 
newborn  lambs.  Valley  bottoms  and  southfacing  slopes  where  the  first  green 
forbs  appear  In  the  spring  were  determined  to  be  the  most  Important  range  In 
terms  of  reproductive  success  for  the  Montana  sheep  (Brown  1979).  The  same 
may  have  been  true  for  the  project  area  sheep.  Whether  their  population  was 
decimated  by  spring/summer  droughts  or  the  impact  of  Euroamericans  or  both.  Is 
Impossible  to  determine.  What  Is  apparent  Is  that  sheep  were  at  one  time  not 
only  a  subsistence  resource,  but  a  stable  part  of  the  faunal  community  in  the 
project  area. 

Ooncluslons 

There  Is  no  clear  cut,  unequivocal  faunal  evidence  for  environmental 
change  In  the  project  area  during  the  period  of  human  occupancy.  There  are 
some  slight  differences  In  taxonomic  composition  of  the  faunal  assemblages 
from  various  time  Intervals  that  appear  not  to  be  associated  with  the  size  of 
the  recovered  samples  or  other  analytical  vagaries.  Whether  these  are  due  to 
changes  In  the  nature  of  human  exploitation  or  environmental  changes  Is 
uncertain.  If  the  changes  reflected  In  the  faunal  data  are  a  result  of 
changes  In  environment,  they  appear  not  to  have  been  major  climatic 
differences,  but  perhaps  a  gradual  overall  warming  or  drying  trend  that  may 
reflect  a  seasonal  shift  In  the  timing  of  precipitation.  Alternatively,  they 
could  Indicate  more  localized  site-specif Ic  changes  In  the  environment  such  as 
the  river  shifting  In  Its  bed  changing  the  edaphic  environment  near  a  site 
which  would  In  turn  affect  the  plant  and  animal  populations  living  In  the 
Immediate  area.  Fire,  likewise,  could  have  destroyed  a  vegetation  community 
that  was  supporting  a  faunal  community  that  was  contributing  elements  to  a 


particular  archaeological  assemblage.  Regional,  short  term,  flooding  or 
drought  such  as  occurred  In  the  1920s  could  easily  decimate  a  local  animal 
population  that  had  been  exploited  by  humans,  resulting  In  subsistence 
resource  procurement  occurring  further  from  the  site.  A  shift  In  the  location 
of  subsistence  resource  procurement  might  entail  a  slight  shift  In  relative 
abundance  of  taxa  Introduced  Into  the  site  either  as  a  result  of  differences 
In  animals  captured  or  differential  transport  of  preservable  parts  to  the 
sites. 

The  decline  In  the  grassland  and  riparian  vegetation  that  supported 
prehistoric  animal  populations  may  have  begun  early  In  the  project  area  In 
response  to  a  climatic  episode  of  less  effective  moisture.  Whether  the 
episode  was  long  term  and  gradual,  one  major  short-term  episode,  or  a  series 
of  recurrent  episodes  cannot  be  Inferred  from  this  data  set. 

If,  In  fact,  the  climate  In  the  Rufus  Woods  Reservoir  was  gradually 
warming  and/or  drying  throughout  the  period  recorded  In  these  archaeological 
deposits  (6000  B.P.-contact)  the  expected  response  of  the  faunal  community 
would  be  a  trend  toward  taxa  with  more  xeric  habitat  preferences  and  a  loss  of 
those  dependent  on  reliable  mesic  habitats.  This  trend  Is  apparent.  If  not 
pronounced.  In  the  Chief  Joseph  fauna  In  the  Increase  In  Perognathus  and 
Lagurus  and  the  loss  of  the  grazing  artlodactyl  taxa  and  those  dependent  on 
spring  forbs. 

SEASONALITY 

One  of  the  archaeological  Issues  we  had  hoped  to  address  with  the  faunal 
remains  Is  season  of  site  use.  Reconstruction  of  prehistoric  subsistence  and 
settlement  patterns  often  relies  on  determining  the  seasonfs)  of  the  year 
during  which  particular  sites  were  occupied.  In  the  site  report  series  a 
fairly  standard  approach  was  taken,  with  reservations,  to  seasonal 
Interpretation  of  the  available  data.  Although  the  faunal  remains  can  make  a 
major  contribution  to  the  reconstruction  of  seasonal  patterns  of  land  use  In 
the  project  area  as  Initially  hoped,  the  seasonality  data  are  more  complex 
than  anticipated  and  do  not  allow  simple  Inferences.  The  large  number  of 
analytic  zones  providing  faunal  assemblages  containing  seasonal  data  provide 
an  opportunity  unprecedented  In  Plateau  archaeology  to  examine  some  of  Issues 
Involved  In  Inferring  season  of  site  use. 

Assumptions 

Estimating  seasonality  of  site  occupation  from  faunal  data  relies  on 
ecological  and  ethnographic  analogy  (Monks  1961).  Seasonality  data  Indicate 
the  season  the  animal  died;  the  season  the  site  was  used  by  people  Is  an 
Inference.  The  assumption  that  the  season  of  death  of  animals  In  an 
archaeological  assemblage  Indicates  the  season  that  people  used  the  site  has 
two  potential  sources  of  error.  The  first  Involves  the  question  of  whether 
the  species  used  as  seasonality  Indicators  were  deposited  as  a  result  of  human 
activity.  In  the  site  report  series  we  have  argued  that  the  taxa  used  to 
assess  seasonality  were  deposited  by  cultural  mechanisms  based  on  evidence  of 


butchering  or  burning.  A  second  potential  source  of  error  In  estimating 
seasonality  concerns  whether  an  animal  was  killed  and  eaten  Immediately  or  If 
It  was  stored  and  then  consumed  (Monks  1981).  Because  there  Is  extensive 
reference  to  drying  and  storing  fish  In  the  ethnographic  literature  (Ray  1932; 
Post  1938),  and  because  It  was  generally  Impossible  to  Identify  the  species  of 
f'oh  elements,  the  presence  of  anadromous  fish  has  not  been  used  here  as  an 
Indicator  of  season  of  site  use.  Still,  we  have  no  way  of  knowing  that  fish 
were  In  fact  stored  In  the  past.  Nor  can  we  argue  that  other  taxa  used  to 
Infer  seasonality  were  not  stored. 

The  seasonal  data  used  Include  two  kinds  of  Indicators.  First,  If  the 
age  at  death  of  seasonally  reproducing  animals  Is  known,  the  season  the  animal 
died  can  be  calculated,  assuming  there  has  been  no  change  over  time  In  the 
season  of  birth.  Second,  the  season  of  human  activity  can  be  Inferred  from 
the  presence  of  seasonally  active  taxa  using  the  assumption  that  animals  whose 
activity  patterns  are  climatically  controlled  were  active  and  available  for 
capture  by  people  only  during  the  same  seasons  In  the  past  and  were  captured 
only  when  active.  Grayson  (1983)  and  Grayson  and  Thomas  (1983)  argued  that 
Inferring  seasonality  on  the  basis  of  taxa  available  during  only  part  of  the 
year  Is  risky  at  best  due  not  only  to  the  fact  that  we  know  that  modern 
communities  and  populations  may  not  be  representative  of  past  communities  and 
populations,  but  also  because  seasonal  activity  In  taxa  such  as  migratory 
waterfowl  only  shift  in  abundance  from  season  to  season.  Only  In  cases  of 
rare  species  does  a  species  truly  become  unavailable.  While  Grayson  and 
Thomas  based  their  caution  on  an  example  of  migratory  waterfowl,  we  must 
acknowledge  that  the  same  argument  holds  true  for  the  taxa  that  were  used  In 
these  assemblages:  marmots,  ground  squirrels,  and  painted  turtles.  Modern 
marmots  and  ground  squirrels  hibernate  and  estivate  when  climatic  conditions 
become  too  extreme  (either  too  hot  or  too  cold)  for  their  comfort.  In 
extremely  mild  years  they  may  be  active  much  longer  then  In  years  that  are 
very  hot  or  very  cold.  Further,  all  Identified  turtle  elements  are  shell, 
which  may  have  been  curated  for  tool  or  ornament  manufacture. 

The  other  kind  of  data  considered  In  suggesting  season  of  site  occupation 
is  age  at  death  for  Individuals  of  taxa  with  a  known  season  of  birth.  Three 
taxa  for  which  butchering  evidence  indicated  people  were  the  primary  agent  of 
deposition  were  used:  deer,  sheep,  and  antelope.  Age  at  death  for 
artlodactyl  mandibles  was  determined  by  tooth  eruption  or  molar  wear 
(Severinghaus  1949,  Robinette  et  al.  1957,  Cowan  1940,  Dow  and  Wright  1962). 
Determining  the  age  of  Individuals  In  this  manner  has  limitations,  some  of 
which  were  discussed  In  the  Research  Design  ((^mpbel  I  1964).  For  the  purposes 
of  this  discussion  we  accept  that  age  determination  is  valid,  but  keep  In  mind 
there  may  be  an  error  factor  of  up  to  ±3  months  for  older  Individuals  (see 
Chaplin  and  White  1969  for  a  discussion  of  this  problem). 

In  addition  to  the  numerous  assumptions  which  must  be  made  to  link  season 
of  death  of  Individual  animals  to  season  of  site  use,  determination  of 
seasonality  Is  subject  to  the  same  problems  and  biases  as  other  kinds  of 
faunal  analyses.  In  particular,  sample  size  and  sampling  biases  play  a  large 
role.  When  only  one  or  a  few  animals  are  ageable,  season  of  site  occupation 
appears  to  be  a  fairly  straight  forward  Inference:  the  site  was  apparently 


used  during  the  season  when  the  anlmal(s)  died,  accepting  for  the  sake 
argument  that  no  storage  occurred.  However,  as  the  sample  becomes  larger,  thb 
portion  of  the  year  during  which  It  may  be  Inferred  that  the  site  was  occupied 
Increases,  until  a  point  Is  reached  at  which  It  appears  the  site  was  occupied 
year  round.  At  most  sites,  the  shortest  Indicated  span  of  site  occupation 
occurs  In  the  analytic  zones  with  the  smallest  samples  of  seasonal  data, 
evidence  of  year  round  site  occupation  Is  found  In  analytic  zones  with  the 
largest  samples  of  seasonal  Indicators.  Again,  as  In  using  seasonally  active 
taxa,  it  should  not  be  Inferred  that  the  site  was  not  occupied  during  seasons 
not  represented  In  the  faunal  assemblage.  The  absence  of  Indicators  of 
specific  seasons  may  alternatively  indicate  that  the  taxa  used  during  those 
seasons  are  not  seasonally  sensitive  In  an  archaeological ly  visible  manner, 
that  they  were  not  Introduced  Into  the  site,  or  that  they  did  not  preserve 
(Monks  1981:226). 

The  appearance  of  year  round  occupation  In  assemblages  with  large 
samples  of  ageable  artlodactyls  suggests  the  necessity  of  a  consideration  of 
how  the  number  of  seasonality  Indicators  recovered  may  Influence  the  seasons 
Indicated.  Common  sense  tells  us  that  If  a  site  was  occupied  for  only  a  short 
span  of  the  year,  only  a  very  small  assemblage  of  bones  will  have  been 
deposited  by  people.  The  shorter  amount  of  time  the  site  was  occupied  and  the 
fewer  bonrs  deposited,  the  less  opportunity  there  would  be  for  seasonally 
sensitive  material  to  get  deposited.  The  longer  people  lived  at  a  site,  the 
more  bones  would  get  deposited  and  consequently  '^he  greater  the  chance  of 
seasonally  Indicative  elements.  This  is.  In  fact,  the  basic  principle  upon 
which  all  seasonality  inferences  are  based.  However,  the  relationship  between 
seasonal  Indicators,  size  of  a  recovered  faunal  sample  and  seasonality  of  site 
use  I s  not  necessar 1 1 y  simple. 

Effects  of  Sample  Size 

Many  factors,  such  as  recovery  biases,  preservation,  nature  of  the 
mechanism  of  deposition,  or  nature  of  the  population  sampled,  as  well  as 
seasonal  site  use,  may  be  reflected  In  the  seasonal  data  recovered.  Before 
attempting  to  ascertain  which  factor (s)  determined  the  nature  and  distribution 
of  any  sample  of  seasonal  Indicators  It  Is  Important  to  recognize  that  the 
relationship  between  seasonal  Indicators,  sample  size  and  annual  length  of 
site  use  Is  also  explainable  In  statistical  terms.  The  larger  the  sample  of 
seasonally  sensitive  elements,  the  more  likely  all  seasons  will  be 
represented.  For  Instance,  if  we  had  recovered  only  the  two  ageable  deer  In 
the  Coyote  Creek  Phase  component  at  45-0K-258  (Figure  12-5),  we  have  evidence 
of  site  use  during  a  maximum  of  two  months,  August  and  October.  We  might 
Infer  that  the  site  was  occupied  during  September  due  to  the  Inaccuracies  In 
the  method,  or  we  might  simply  say  the  site  was  used  during  late  summer-early 
fall.  However,  Inclusion  of  the  sheep  data  radically  changes  the  picture. 

The  sheep  In  this  assemblage  apparently  died  In  April,  May,  July,  and  October. 
We  now  have  evidence  of  site  use  that  extends  through  spring,  summer,  and 
early  fall.  Yet,  tor  only  one  month  Is  there  more  than  one  specimen 
Indicating  use  of  the  site  during  that  month.  The  histogram  from  the  Hudnut 
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Phase  component  (Figure  12-5)  makes  the  nature  of  the  possible  distribution  of 
seasonality  data  In  these  assemblages  more  apparent.  In  contrast  to  the 
Coyote  Creek  Phase  assemblage,  the  31  ageable  deer  mandibles  In  the  Hudnut 
Phase  assemblage  at  45-0K-258  Indicate  site  use  during  all  months  of  the  year 
with  the  exception  of  May.  There  Is  a  peak  in  the  distribution  during  mid¬ 
fall  (October).  Adding  the  single  ageable  sheep  does  little  to  change  the 
nature  of  the  distribution. 

Considering  the  effects  of  size  of  the  sample  of  seasonal  Indicators  on 
the  estimation  of  seasonality  is  not  novel.  Monks  (1981:225)  suggested  that 
to  assess  the  reliability  of  seasonality  estimates  faunal  samples  should  be 
evaluated  In  terms  of  the  reliability  of  the  MNI  value  upon  which  they  are 
based  using  the  technique  of  partitioning  the  curve  defining  the  relationship 
of  MNI  to  MNI/NISP  (Grayson  1978).  It  Is  conceded  here  that  MNI  Is  the 
measure  of  abundance  from  which  seasonality  assessments  should  be  made  to 
avoid  the  possibility  of  concluding  there  are  many  Indicators  for  a  given 
season  because  there  are  many  elements  of  the  same  Individual.  However,  size 
of  the  total  assemblage  is  not  necessarily  a  concern  In  determining 
seasonality,  rather  It  Is  the  number  of  elements  of  seasonally  sensitive  taxa 
that  Is  at  issue.  There  may  be  a  tight  correspondence  between  the  two 
measures,  total  sample  size  and  number  of  seasonally  indicative  elements.  In 
fact.  In  these  assemblages  there  is  a  correlation  of  r5>:0.60  (0.1  >p>0>05). 
However  It  Is  conceivable  that  we  could  recover  an  assemblage  consisting 
almost  entirely  of  seasonally  sensitive  elements,  for  Instance  a  deposit 
containing  a  preponderance  of  very  young  birds  (Howard  1929)  or  a  kill  site 
(Wheat  1972).  Or,  we  could  conceive  of  a  large  assemblage  containing  almost 
nothing  of  seasonal  importance,  for  Instance  an  assemblage  containing  mostly 
rodents  and  lagomorphs  (e.g.  Grayson  1983).  In  either  of  these  cases  the 
total  size  of  the  sample  would  be  irrelevant,  but  clearly  the  number  of 
seasonally  indicative  elements  recovered  Is  of  Interest.  It  Is  in  this 
respect  that  the  Chief  Joseph  faunal  data  Is  disappointing  In  terms  of 
determining  season  of  site  use.  Even  though  there  are  over  25,000  Identified 
specimens,  only  In  a  very  few  analytic  zones  Is  the  sample  of  seasonally 
sensitive  specimens  large  enough  to  draw  firm  conclusions. 

The  effects  of  the  size  of  the  sample  of  seasonally  sensitive  elements 
recovered  are  apparent  in  the  Chief  Joseph  faunal  data.  Comparison  of  the 
seasonality  data  from  the  Hudnut  and  Coyote  Creek  Phase  components  at  45-OK- 
258  suggests  that  It  is  not  possible  to  make  reliable  Inferences  from  this 
kind  of  data  until  there  are  enough  specimens  to  allow  the  possibility  of  at 
least  one  specimen  per  portion  of  the  year  (months  were  used  in  this 
analysis).  When  a  very  large  sample  of  seasonality  data  Is  available,  such  as 
for  the  Hudnut  Phase  component  at  45-0K-258,  it  may  be  represented  as  a 
histogram  showing  the  abundance  of  animals  representing  activity  at  the  site 
for  each  month.  The  series  cf  histograms  in  Figure  12-5  shows  the 
distribution  of  seasonal  data  for  all  sites  from  which  ageable  artlodactyls 
were  recovered.  This  means  that  for  components  with  small  assemblages  it  Is 
Impossible  to  determine  whether  seasons  represented  are  the  peaks  of  a 
relative  frequency  curve  or  a  random  sampling  of  a  more  even  distribution 
representing  year  round  occupation.  Once  a  pattern  Is  apparent  in  the 
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frequency  curve,  as  Jn  the  large  assemblages  (the  Hudnut  Phase  component  at 
45-0K-258;  the  Kartar  Phase  component  at  45-OK-n;  Zone  2  at  45-0K-4;  Zone  2 
at  45-0K-250),  it  may  be  reasonable  to  make  comparisons  of  differences  seen  in 
the  seasonality  data.  For  Instance,  In  the  zones  listed  above,  with  the 
exception  of  Zone  2  at  45-0K-4,  artlodactyls  were  apparently  most  heavily 
hunted  during  the  fall.  In  Zone  2  at  45-0K-4  the  most  abundant  evidence  for 
artlodactyl  hunting  indicates  most  of  the  animals  were  killed  In  the  spring. 

While  the  distribution  of  aged  artlodactyls  may  in  fact  represent 
seasonal  site  occupation.  It  may  also  reflect  seasonal  availability  of  the 
animals  near  the  site,  or  seasonal  shifts  In  hunting  patterns,  (e.g. 
preference  for  hunting  deer  In  the  fall  because  they  are  fatter).  Because 
there  Is  evidence  In  the  seasonality  data  that  most  of  the  sites  with  many 
seasonally  sensitive  elements  were  occupied  year  round  it  is  more  probable 
that  the  higher  relative  abundance  of  Indicators  during  given  seasons  are 
reflecting  either  seasonal  animal  behavior  or  seasonal  hunting  behavior  than 
seasonal  Intensity  of  site  use.  The  histograms  will  not  permit  the 
determination  of  cause,  they  simply  display  the  differences.  Determination  of 
why  more  deer  were  deposited  at  45-0K-4  during  the  spring  than  at  any  of  the 
other  sites  will  have  to  come  from  other  kinds  of  evidence. 

CONCLUSIONS 

This  chapter  summarized  the  general  nature  of  faunal  materials  recovered 
during  salvage  excavations  at  the  Chief  Joseph  Dam  Archaeological  Project. 

The  primary  focus  has  been  on  the  nature  of  the  assemblage  Itself,  especially 
the  mammalian  assemblage.  In  particular,  the  discussion  above  has  addressed 
analytical  issues  encountered  In  Interpreting  these  faunal  materials  as  they 
relate  to  the  interpretation  of  the  environmental  and  cultural  aspects  of  the 
sites.  While  to  some  the  discussion  above  may  seem  unduly  critical  or 
cautious,  the  purpose  of  taking  such  an  approach  was  to  assure  that 
conclusions  based  on  the  faunal  data  are  firmly  grounded.  Thus,  while  the 
discussion  of  the  faunal  data  In  this  chapter  reaches  few  specific 
conclusions,  it  attempts  to  address  the  practical  aspects  of  analysis  of 
faunal  remains  that  may  clarify  the  use  of  the  faunal  data  In  other  chapters 
In  this  volume,  and  which  may  relate  In  a  more  general  way  to  the  use  of 
archaeological  faunal  data.  In  general,  relating  the  faunal  materials  to  the 
cultural  assemblages  has  been  left  to  the  other  authors  of  this  volume  (Salo, 
Chapter  6;  Sammons-Lohse,  Chapter  14;  and  Campbell,  Chapter  15). 

There  are  many  aspects  of  this  faunal  assemblage  that  have  not  been 
Investigated  due  to  the  constraints  of  time  and  resources.  Mention  was  made 
In  the  text  above  of  some  questions  such  as  the  effects  of  sampling,  and 
skeletal  element  distribution  that  are  obvious  Issues  that  deserve  further 
consideration.  There  are  surely  many  others,  some  of  which  have  not  occurred 
to  us.  One  of  the  primary  objectives  of  presenting  this  summary  is  to  make 
the  data  available  with  the  hope  that  It  may  be  of  Interest  and  use  to  others 
concerned  with  the  prehistory  of  eastern  Washington. 
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13.  BOTANICAL  ASSEMBLAGE 


by  Nancy  A.  Stenholm 


Ethnographic  and  ethnobotanical  literature  (Ray  1932;  Spier  1938;  Telt 
1930;  Turner  1978,  1979;  Turner  et  al.  1980)  documents  the  use  of  a  large 
array  of  botanical  materials  by  native  people  of  the  Upper  Columbia  region  and 
adjacent  Okanogan  Highlands.  Approximately  250  species  of  native  plants  were 
used,  about  150  of  these  for  non-medic  Inal  purposes:  as  food,  tools, 
construction,  cordage,  dyes,  fuel,  adhesives,  poisons,  smoking  material, 
textiles,  abrading  materials  and  the  like.  While  wood  charcoal  Is  common  in 
archaeological  sites  on  the  Plateau,  including  structural  remains  In  houses 
and  burials.  It  has  not  been  common  practice  to  Identify  charcoal 
taxonomical  ly,  or  to  deliberately  recover  other  sorts  of  botanical  remains. 
Identified  plant  materials  from  previously  excavated  archaeological  sites  In 
the  Upper  Columbia  region  Include  large  seeds  or  nu1s  recovered  by  standard 
excavation  screening  (Chance  and  Chance  1982),  and  manufactured  artifacts  of 
wood,  cordage,  and  other  plant  remains  from  special  preservation  situations 
such  as  burials  (Collier  et  al.  1942)  or  rockshelters  (Mills  and  Osborne 
1952).  The  botanical  analysis  performed  for  the  Chief  Joseph  Dam  Cultural 
Resources  Project  represents  the  first  systematic  appi ication,  to  open  sites 
of  hunters  and  gatherers  in  this  region,  of  the  special  archaeobotanical 
recovery  methods — water  separation  and  chemical  flotation — which  have 
proliferated  In  the  past  15  years  (Struever  1968;  Watson  1976). 

Our  results  demonstrate  a  varied  floral  Inventory,  Indicating  a  wide 
range  of  subsistence  activities  at  housepit  and  nonhousepite  sites  in  the 
riverine  environment.  This  Is  true  even  ^ hough  we  have  been  able  to  deal  with 
only  a  small  percentage  of  botanical  material  available  in  flotation  and 
carbon  samples.  FIfty-sIx  taxa,  representing  42  genera,  and  27  species  have 
been  identified  from  8  sites  at  the  Chief  Joseph  Dam  Project  (Table  13-1). 
These  were  retrieved  from  459  flotation  and  carbon  samples  (charcoal  collected 
for  radiocarbon  dating  and  other  bulk  charcoal  samples)  examined  in  20  months 
of  analysis  and  report  writing.  An  estimated  22,000  Individual  pieces  of 
charred  and  semi-charred  bits  of  botanical  material  were  identified  from 
standard  subsamples  taken  from  over  200  kg  of  sediment. 

Taxa  regularly  encountered  include  12  conifer  species,  13  hardwoods,  as 
well  as  plants  suited  for  flooring,  bedding,  and  linings  for  house  structures, 
storage  pits  and  earth  ovens  (grasses,  branches,  and  bark).  The  assemblage 
also  Includes  six  plants  useful  for  cordage,  basketry,  and  mat  construction 
(Indian  hemp,  willow,  virgin's  bower  or  clematis,  bulrush,  ryegrass  and  cedar 
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Table  13-1.  The  botanical  assemblage  by  site  (from  451  flotation 
and  carbon  samples). 


Table  13-1 ,  cont'd 
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bark),  four  possible  dye  plants  (wolf  "moss",  bitterbrush  seeds,  rabbitbrush 
flowers,  and  sunflower  hulls),  and  adhesives  (pine,  larch,  and  Douglas  fir 
pitch).  Striae  on  bone  and  steatite  objects  indicate  use  of  horsetail 
(Equisetum  sp.)  as  an  abrasive.  Edible  plants  Include  two  roots  tlomatlum  or 
white  "camas",  and  black  camas),  five  fruits  (serv Iceberry,  hawthorn, 
chokecherry,  rosehips,  and  strawberry),  and  four  starchy  seeds  (pine  nuts, 
western  goosefoot,  common  sunflower,  and  knotweed).  Other  possibly  edible 
seeds  (pennyroyal,  shining  sumac,  and  a  second  goosefoot  species)  await  more 
specimens  for  identification.  A  possibly  edible  berry  (bastard  toadflax) 
completes  the  list. 

Table  13-2  summarizes  the  contents  of  flotation  samples  by  phase.  It  and 
Table  13-1  are  referred  to  throughout  the  first  section  of  the  chapter,  which 
comprises  descriptive  information  on  each  taxon  or  tissue  type  In  the 
assemblage.  This  is  followed  by  brief  sections  considering  methodological 
issues,  implications  for  subsistence  practices,  and  comparisons  among  phases. 
It  is  hoped  that  discussion  of  the  taxa  assemblage  and  the  discussion  of 
problems  Incurred  in  the  analysis  may  be  helpful  for  future  botanical  recovery 
projects  in  the  Pacific  Northwest.  For  a  discussion  of  the  methods  employed 
in  field  recovery  and  laboratory  analysis,  and  various  problems  encountered, 
see  the  Research  Design  (Campbell  1984d).  For  additional  detail  on  specific 
botanical  items  or  assemblages,  see  the  individual  site  reports. 

CONIFERS 

The  wood  of  nearly  every  genus  of  conifer  currently  found  in  the  State  of 
Washington  is  found  in  the  samples.  Much  of  the  conifer  wood  must  have  been 
transported  to  the  sites  as  river  drift. 

Ponderosa  pine  is  the  cnly  conifer  tree  which  dots  the  surfaces  of 
terraces  today  (Figure  13-1).  A  few  Douglas  fir  trees  with  an  occasional 
juniper  can  be  seen  on  north-facing  slopes,  and  In  moist  draws.  Current 
visitors  to  the  project's  sites  would  have  to  walk  to  elevations  of  600  m 
(1800  feet)  to  locate  a  reliable  supply  of  the  fir.  All  three  woods  are 
useful  as  fuel  and  construction  material. 

Douglas  fir  is  common  in  our  flotation  samples  from  earliest  times,  and 
it  shows  a  slight  increase  in  frequency  from  2000  years  to  the  present,  the 
only  locally  available  conifer  wood  to  increase  through  time.  Douglas  fir  was 
useo  both  as  fuel  and  for  artifacts.  Two  incomplete  manufactured  objects  of 
Pcuglas  fir  carefully  wrapped  in  birch  bark  strips  were  found  in  a  cache  of 
bone,  wood,  bark  and  other  objects  from  45-00-214  that  Is  about  1100  years 
old.  One  appears  to  have  been  a  beveled  wand  or  piece,  rectangular  in  cross 
section  and  about  1.5  mtr.  wide.  The  second  piece  is  thin,  flat  with  two  gently 
rcurided  edges  at  least  18  mm  wide  by  3.5  mm  thick.  The  function  of  the 
objects  has  not  been  determined. 

It  is  probable  that  much  of  the  ponderosa  pine  and  some  of  the  yellow 
F  i  tie  (a  group  composed  of  ponderosa  and  lodgepole  pines)  was  used  primarily  as 
fuel.  Features  identified  as  hearths  and  other  areas  of  burning  usually 
contain  some  pine,  and  the  pieces  in  the  samples  are  usually  thoroughly 


Table  13-2.  The  botanical  assemblage  from  235  flotation  samples 
quantified  by  phase. 
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Figure  13-1.  Typical  vegetation  association,  45-0K-258.  Ponderosa 
pine  on  terrace  (upper  right);  Douglas  fir  with  pine  (downstream, 
north-facing  slope);  big  sage  and  rabbitbrush  (foreground);  hackberry 
trees.  Bitterbrush  Is  behind  camera. 

charred.  Pine  artifacts  were  found  at  three  sites.  The  most  complete  Is  a 
knife-llke  object  wrapped  in  birch  bark  from  the  45-00-214  cache  that 
contained  the  Douglas  fir  artifacts.  Two  other  objects,  from  flotation 
samples,  are  fragmentary.  In  both  cases,  enough  of  the  object  Is  present  to 
show  that  the  pine  was  cut  and  smoothed  before  a  thick  coating  of  pitch  or 
resin  was  uniformly  applied  to  the  surfaces.  The  older  example  Is  from  a 
house  floor  approximately  1100  years  old  at  45-0K-2  and  the  more  recent  Is 
from  surface  levels  at  45-0K-258. 

The  yellow  pine  category  Is  made  up  of  branch  material.  Indicating  that 
it  was  probably  collected  for  fuel  as  branches  are  the  easiest  part  of  a  tree 
to  collect  without  Iron  tools.  The  amount  of  yellow  pine  gradually  decreases 
over  time  (Table  13-2).  During  the  Coyote  Creek  Phase,  ponderosa  and 
lodgepole  pine  branches  still  are  found  In  hearths  with  other  conifer  species, 
but  their  predominance  by  weight  has  shifted  In  favor  of  more  xeric  steppe 
shrubs  (sage,  bitterbrush  and  perhaps  mock  orange). 

Larch,  common  today  at  elevations  over  600  m  Is  another  probable  fuel 
species.  It  Is  found  in  moderate  quantities  In  the  Kartar  Phase  and  decreases 
over  time,  much  like  the  yellow  pines.  The  literature  mentions  larch  as  fuel, 
but  rarely  as  arti factual  material.  Portions  of  a  pointed  larch  object  at 
least  10  mm  long  was  found  In  house  debris  from  45-0K-2  In  the  same  general 
area  as  a  resin  coated  pine  artifact  (see  above)  and  two  examples  of  twisted 
cordage  or  sinew  (discussed  below  under  Other). 


Spruce  fPIcea  sp.)  and  true  fir  r Abies  sp.)  occasionally  are  found  in 
samples.  True  fir  has  been  found  in  some  flotation  samples  not  Included  In 
Table  13-2  because  of  dating  problems.  All  fragments  of  both  trees  from 
flotation  samples  and  carbon  samples  are  mature  bole  wood,  and  very  little  of 
it  is  completely  charred.  Both  trees  can  be  considered  locally  available  to 
some  sites  In  the  reservoir.  They  would  take  considerable  effort  to  harvest 
In  the  wild  today,  however,  because  they  grow  above  900  m  (3000  ft)  In  the 
DIsautel  Pass/Summit  Lake  area.  The  nearest  specimens  of  Engelmann  spruce  and 
Subalpine  fir  are  over  16  km  (10  miles  )  from  the  lake  shore.  The  largest 
amounts  of  the  woods  were  uncovered  from  a  burned  structure  at  45-0K-2 
radiocarbon  dated  around  800  B.P.  (Structure  N).  The  woods  were  structural 
members,  planking  or  split  lumber,  from  the  sides  and  roof. 

Hemlock  fTsuga  cf.  heteroohy 1  la)  is  present  In  all  phases  as  mature  wood 
and  rarely  Is  carbonized,  resembling  red  cedar,  yellow  cedar  and  spruce  In 
this  respect.  The  largest  single  amount  Identified  was  structural  material 
from  Structure  N  at  45-0K-2.  Hemlock  Is  one  of  the  more  "exotic"  plants  in 
the  assemblage.  No  hemlock  has  been  observed  growing  on  the  Colville 
Reservation  In  three  years  of  monitoring  the  vegetation.  The  pollen  record 
from  Goose  Lake  (see  Oalan;  Nickmann  and  Leopold,  this  volume)  shows  no 
appreciable  hemlock  In  the  area  for  the  past  12,000  years.  It  Is  probable 
that  the  trees  came  down  river  from  Canada  In  recent  times.  Although  the  tree 
was  a  valued  construction  and  artifact  material  along  the  Northwest  Coast 
(Turner  1979:113-116),  It  Is  rarely  mentioned  In  the  ethnobotanlcal  literature 
of  our  region. 

Red  cedar  (Thu  ja  p  I  Icata)  makes  Its  first  appearance  during  the  Hudnut 
Phase  and  gradually  Increases  In  our  flotation  samples.  Most  of  the  cedar  In 
the  assemblage  Is  from  features  associated  with  housepit  debris  and  other 
kinds  of  structures.  It  Is  rarely  fully  charred  In  flotation  and  carbon 
samples,  suggesting  that  the  wood  was  not  often  used  for  fuel.  Red  cedar  Is 
found  at  elevations  similar  to  that  of  spruce  and  true  fir  but  the  closest 
stand  is  at  North  Twin  Lake,  56  km  (36  miles)  east  of  the  mouth  of  the 
Nespelem  River. 

A  few  manufactured  objects  of  red  cedar  have  been  recovered  from  features 
at  45-0K-2,  45-0K-288,  and  45-D0-214.  A  worn  plank  from  a  housepit  floor  at 
45_0k-288  and  a  thin  spatulate  object  associated  with  a  cache  and  hearth  from 
45-00-214  are  securely  dated  between  1200  and  1100  B.P.  At  least  three  split 
planks  formed  part  of  the  super-structure  of  Structure  N  at  45-(K-2,  dated  to 
about  800  B.P. 

Flotation  samples  from  Structure  N  also  contained  split  and  processed 
bark.  The  oldest  cedar  bark  (red  or  yellow)  Is  from  housepit  matrix  from  45- 
OK-250  with  a  radiocarbon  date  of  3100  years  B.P.  More  recent  bark  was 
retrieved  from  Housepit  3,  45-0K-2.  Mills  and  Osborne  report  cedar  bark 
cordage  and  part  of  a  cedar  bow  In  an  undated  rockshelter  In  the  Upper  Grand 
Coulee  near  Electric  City  (1952:355).  Projectile  points  found  with  the 
materials  are  fairly  recent,  probably  Coyote  Creek  Phase  In  age. 


Ethnographic  sources  (Ray  1932)  note  that  cedar  logs  were  pulled  from  the 
river  In  pre>dam  times  and  made  Into  a  variety  of  Items.  Some  of  these 
art  I  facts— canoes,  paddles,  floats,  net  gauges,  and  splints  for  salmon¬ 
drying — are  associated  with  r I ver-or I ented  activities  where  lightness,  ease  of 
working,  and  resistance  to  warp  and  decay  might  be  Important.  Other  artifacts 
are  more  "hearth  or  horned'  oriented  such  as  sticks  used  for  stirring  stews, 
planks  and  boards  used  for  food  platters  and  house  construction,  and  bark  for 
containers  (Post  1938:15,19,32;  Post  and  Commons  1938:39,41,53,57,60;  Telt 
1930:222-223).  Cedar  Is  mentioned  as  often  as  any  wood  In  the  ethnographic 
literature,  which  Is  rather  surprising  given  Its  natural  distibutlon.  Still, 
waterborne  logs  must  have  floated  down  the  Columbia  River  fairly  frequently  In 
pre-dam  times.  A  local  resident  recalled  that  one  person  made  cedar  fence 
posts  from  snagged  logs  as  a  small  cottage  Industry  (Thai Ihelmer,  personal 
communication,  1983).  Red  cedar  logs  float  high  In  the  water  and  are  easy  to 
spot  from  the  shore.  Yellow  cedar  (Chamaecvoar Is  nootkaensis).  which  Is  found 
In  Coyote  Creek  Phase  flotation  samples,  are  not  as  buoyant  but  the  wood  has 
about  the  same  working  properties  as  red  cedar.  Both  cedars  may  have  been 
sought  In  the  same  manner.  Both  red  and  yellow  cedar  logs  with  bark  have  been 
noted  among  wood  taken  from  the  river  above  Grand  Coulee  Dam  patrol  boats. 
Yellow  cedar  Is  another  exotic  species,  probably  arriving  by  water  from 
Canada.  According  to  Telt,  the  Sanpoll  claimed  that  "good"  basketry  material 
was  scarce,  and  that  they  collected  cedar,  spruce  and  Juniper  roots  from  river 
drift  (1930:223). 

Another  valuable  wood,  yew,  was  found  only  In  Coyote  Creek  Phase 
assemblages.  The  source  of  yew  Is  not  known.  It  Is  possibly  from  Canada  and 
may  have  been  traded  (Turner  1979:117-118).  None  of  the  examples  of  yew 
appear  to  have  been  worked,  and  little  of  It  Is  charred.  The  oldest  securely 
dated  pieces  are  from  Feature  5  at  45-00-214,  dated  around  1150  B.P.,  and  from 
Structure  N  at  45-0K-2,  dated  around  800  B.P. 

The  frequency  of  nonwoody  conifer  materials  such  as  bark  and  cone 
fragments  In  flotation  samples  decreases  over  time.  This  may  simply  reflect 
the  general  decrease  In  pine  family  members  In  the  samples,  since  most  of 
these  categories  are  PInaceae  taxa.  Most  of  the  cones  are  pistillate  but  two 
stamlnate  cones  have  been  Identified.  The  oldest  pistillate  cone  fragments 
are  of  ponderosa  pine  found  with  a  small  quantity  of  seeds,  dated  to  about 
4500  B.P.  at  45-00-204.  A  hearth  about  6000  years  old  with  some  cone  material 
and  about  200  seeds,  possibly  representing  a  meal,  was  found  at  the  same  site. 
Two  other  seeds  have  been  found  In  a  Hudnut  Phase  feature  from  a  house  floor 
with  a  date  of  around  2900  Bi*.  The  seeds  were  found  In  the  same  flotation 
samples  as  lomatium  tissue. 

We  have  good  Indications  that  pitch  or  resin  was  an  Important  adhesive 
and  preservative  In  the  past.  The  two  pitch-coated  objects  of  pine  wood 
discussed  above  were  carefully  dipped  or  painted  with  melted  pitch.  Indian 
hemp  fibers  (Apocynum  sp.)  embedded  In  pitch  were  found  in  the  cache  at  45-00- 
214  which  also  Included  birch  bark  strips  welded  In  pitch.  Use  of  pine  family 
resin  Is  well  documented  In  the  literature  (Post  and  Commons  1938:53,56;  Ray 
1932:88-89;  Turner  1979:108,  112,  116).  Other  adhesives — fish  glue  and  birch 
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bark  resin — were  available  In  the  environment  but  pine  pitch  would  have  been 
easily  obtainable  year  around. 

Finally  several  ponderosa  seeds  and  one  spruce  needle  have  been 
Identified  in  flotation  samples  from  four  sites.  The  oldest  pine  needle  Is 
from  a  structure  at  45-0K-250  with  a  date  of  3200  BJ’.  More  recent  examples 
are  from  flotation  samples  from  45-0K-2A  and  45-00-214.  A  portion  of  a  spruce 
needle  was  Identified  from  recent,  possibly  historic  levels  from  45-00-204. 

In  sum,  the  conifer  category  Is  very  well  represented  In  the  Rufus  Woods 
Reservoir  sites.  A  number  of  relatively  exotic  taxa  are  found  In  the 
flotation  and  carbon  samples,  and  preservation  of  the  woods  Is  generally  good. 
The  relative  proportion  of  conifer  taxa  decrease  over  time,  with  a  few  notable 
exceptions,  as  the  number  of  taxa  Increases.  As  we  shall  see,  the  opposite  Is 
true  of  certain  hardwood  groups. 

HARDWOODS 

Hardwood  taxa  constitute  24$  of  the  assemblage  weight.  Nearly  al  I  the 
hardwoods  present  in  our  asssemblage  can  be  found  within  walking  distance  (5 
km)  of  most  sites  In  the  Reservoir.  There  seems  to  be  less  use  of  more 
distant  taxa  than  discussed  above  for  conifer  species.  Some  such  as  big  sage 
(Artemisia  tr Identata).  rabbitbrush  (Chrvsothamnus  nauseosus).  bitterbrush 
(Purshia  tr Identata),  hackberry  (Celtls  douglasi I),  servlceberry  (Amelanchier 
alnifol la),  and  black  hawthorn  (Crataegus  douglasi 1)  can  be  found  on  terraces 
and  rocky  slopes  today.  Willow  thickets  ( Sa 1  lx  spp.)  though  a  tit  rare  now 
because  of  recent  water  I  eve  I  rises,  were  probably  common  at  the  river's  edge. 
Quaking  aspen  (Popu I  us  tremu loldes)  can  often  be  seen  In  draw  bottoms  and 
sometimes  In  protected  spots  on  hillsides.  Even  more  mesic  hardwoods  which 
often  attain  tree  status  such  as  maple,  birch,  and  black  cottonwood  (Popu I  us 
tr Ichocaroa)  are  a  few  hour's  walk  away  above  600  m  In  the  Okanogan  Highlands. 
The  most  exotic  hardwood  Is  oceanspray  (Holod Iscus  discolor),  found  under 
mixed  coniferous  cover  above  700  m.  Thus  none  of  the  hardwoods  found  In 
flotation  and  carbon  samples  would  be  difficult  to  obtain  on  fairly  short 
notice  from  living  specimens.  In  contrast  to  the  conifers,  probably  more  than 
a  dozen  hardwoods  available  in  the  area  were  Ignored  or  little  used. 

Apparently  the  prehistoric  Inhabitants  actively  sought  all  the  conifers 
available  to  them  by  river  or  other  means  and  were  more  casual  about  the 
potential  hardwoods  available  through  the  same  means. 

The  most  common  hardwoods  In  the  assemblage  are  those  which  often  grow  on 
the  sites  today — bitterbrush,  sage,  mock  orange,  servlceberry,  and  hawthorn. 
Bitterbrush  Is  clearly  the  most  Important  hardwood  in  weight  and  number  of 
appearances.  Bitterbrush  seeds  (discussed  In  detail  under  Nonedible  Seeds) 
are  found  more  often  than  any  other  kind.  Bitterbrush  charcoal  Is  second  only 
to  ponderosa  pine  in  assemblage  weight,  and  appears  more  often  ( I f  we  could 
divide  the  yellow  pine  taxon  more  accurately  this  likely  would  not  be  the 
case).  All  but  one  or  two  examples  of  bitterbrush  are  completely  charred.  No 
artifacts  of  this  wood  have  been  identified,  nor  does  the  ethnobotanical 
literature  mention  the  wood  for  use  other  than  as  fuel  (Turner  et  al. 
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1980:79).  We  believe  that  bitterbrush  was  a  major  fuel  plant,  like  some 
members  of  the  pine  family.  Further,  since  sage  wood  Is  friable  and  there  Is 
no  mention  of  the  wood  as  construction  material  for  tools,  and  other  Items,  we 

believe  that  sage  was  another  fuel  species.  These  two  taxa  Increase  over 

time,  just  as  the  more  local  members  of  the  pine  family  decrease. 

The  case  for  mock  orange  (Phi  ladelphus  lewlsl  I)  Is  less  clear.  It  Is  not 

mentioned  as  fuel  In  the  literature,  yet  It  was  used  In  a  hearth  at  45-0K-287 
during  Coyote  Creek  times.  It  Increases  In  frequency  through  time  (Table  13- 
2).  The  bushes  are  numerous  locally.  Mock  orange  Is  mentioned  as  arrow  shaft 
and  bow  wood  as  well  as  material  for  other  tools  (Ray  1932:88,89;  Turner  et 
al.  1980:108);  thus  the  wood  may  serve  more  than  one  purpose. 

Serviceberry,  hawthorn,  (counted  as  a  combined  category,  serv/haw)  are 
important  plants  In  the  assemblage  and  In  the  ethnographic  literature. 
Serviceberry  Is  hard  and  durable,  suited  for  digging  sticks,  arrow  shafts, 
seed  beater  frames,  cooking  Implements  and  the  like  (Ray  1932:98;  Post  and 
Commons  1938:53,58,60)  and  the  fruits  were  collected.  Hawthorn  wood  was  used 
for  digging  sticks,  mauls,  and  wedges  and,  the  fruits  were  collected  In  the 
fall  (Turner  1979:234;  Turner  et  al.  1980:125).  Both  woods  are  present  in  our 
earliest  flotation  samples.  Serviceberry  and  hawthorn  fruits  are  discussed 
under  Edible  Seeds. 

Willow  and  hackberry  wood  comprise  the  largest  categories  among  the 
remaining  hardwoods  present  In  the  assemblage.  Maple,  poplar  or  aspen,  birch 
and  oceanspray  are  present  In  very  small  amounts  In  the  flotation  samples. 

All  hardwoods  except  hackberry  are  amply  documented  In  the  enthnographic  and 
ethnobotanlcal  literature  as  useful  tool  and  construction  material  (Post  1956; 
Ray  1932;  Turner  1978,  1979;  Turner  et  al.  1980).  We  have,  however,  only  two 
objects  of  these  woods  which  show  signs  of  manufacture,  both  from  radiocarbon 
samples.  A  section  of  cut  and  smoothed  oceanspray  wood  was  found  in  the  1100 
year  old  cache  at  45-00-214.  Although  broken  and  burned.  It  resembles  the  bow 
described  by  Ray  (1932:87  -88)  in  form  and  dimensions.  A  large  section  of 
willow  malnstem,  probably  used  as  a  structural  member,  was  found  in  Structure 
N  at  45-0K-2. 

The  hardwood  bark  category  is  comprised  of  a  few  pieces  of  bark  of  birch, 
clematis  or  virgin's  bower,  willow  or  aspei,  sage,  and  bitterbrush,  as  well  as 
many  fragments  which  could  not  be  Identified. 

Birch  bark  Is  more  common  than  birch  wood  In  our  sites.  The  oldest 
archeological  birch  bark,  approximately  3500  years  old.  Is  from  45-0K-11.  The 
oldest  culturally  processed  birch  bark  Is  from  an  1100  year  old  cache  of 
objects  at  45-DO-214.  The  bark  had  been  cut  and  torn  Into  strips  0.6  to  0.7 
mm  wide  and  woven  to  form  a  covering  or  sheath  around  flat  pieces  of  pine  and 
Douglas  fir.  The  function  of  the  composite  artifact  has  not  been  determined. 
Chance  and  Chance  note  that  birch  bark  rolls  were  common  at  Kettle  Falls  and 
suggest  that  some  may  have  been  used  for  Illumination  and  for  transferring 
fire  from  hearths  (1982:113-118).  At  least  one  partially  charred  roll  which 
could  have  had  this  function  was  found  In  a  3000  year  old  refuse  pit  from  45- 
OK-250. 


Clematis  or  virgin's  bower  Is  a  rambling  vine  common  to  talus  slopes  and 
draws.  Pieces  of  bark,  too  small  to  Identify  presence  or  absence  of 
manufacture  were  found  at  45-0K-2  and  45-0K-11.  The  oldest  pieces  are  1100 
years  old.  Clematis  was  a  valuable  weaving  material  for  bags,  mats,  and 
garments  (Ray  1932:45;  Turner  1979:227-228).  It  could  also  function  as 
tinder. 

EDIBLE  SEEDS  AND  TISSUES 

While  we  cannot  determine  whether  fruit  seeds,  starchy  seeds,  fruity 
tissue  and  root  material  were  from  products  actually  eaten,  we  believe  that 
most  of  the  taxa  described  In  this  section  were  collected  as  edibles.  Their 
context  suggests  this  connection.  Many  are  from  occupation  debris  In  well- 
defined  hearth  and  pit  features,  and  most  are  associated  with  other  plant  or 
animal  edible  tissues.  The  edible  array  comprises  approximately  3$  of  the 
assemblage  by  weight,  and  Is  found  In  one  third  of  the  flotation  samples.  The 
actual  number  of  seeds  Is  small,  and  root  and  fruity  tissue  are  only  found  In 
14<  of  the  samples.  Except  for  goosefoot  and  pine  nuts,  samples  rarely 
contain  more  than  one  seed.  The  edible  assemblage  In  all  three  phases  Is 
varied  and  makes  up  a  constant  proportion  of  the  entire  assemblage.  We  gained 
the  Impression  that  prehistoric  cooks  and  hearth- tenders  used  vegetable  foods 
efficiently  and  were  fairly  neat  In  hearth-related  tasks  Inside  structures. 

SEEDS 

Serviceberry  seeds  appear  In  six  sites,  and  the  oldest  examples  are 
approximately  5000  years  old  from  Kartar  Phase  debris  at  45-OK-ll.  Two  others 
were  Identified  from  debris  In  two  post  holes  (Feature  122  and  133)  associated 
with  the  floor  of  Housepit  1  at  45-0K-250,  dated  around  3000  BJ’.  The  edible 
plant  assemblage  from  the  floor  Include  black  camas  (Camassla  sp.),  compressed 
cake  I  ike  tissue  probably  made  from  biscultroot  (Lomatium  sp.),  western 
goosefoot  seeds,  a  second  goosefoot  species  and  charred  fruit  tissue.  The 
entire  edible  assemblage  resembles  the  leavings  from  winter  meals  of  stored 
roots  and  fruits. 

Seasonality  data  gathered  in  the  last  three  years  show  that  prime 
serviceberr les  are  available  In  late  June  on  river  terraces  and  In  lower 
draws.  The  harvest  season  Is  over  by  the  end  of  July,  although  the  fruits  may 
be  gathered  at  higher  elevations  Into  August.  Women  not  otherwise  occupied  in 
fish-dry  I  ng  activities  went  on  berrying  expeditions  that  varied  from  one  to 
several  days  In  length  (Post  1938:25;  Ray  1932:10).  The  "best  kind"  of 
serviceberr I es  (Turner  et  al.  1980:120-123)  In  the  Reservoir  are  not  found  in 
pure  stands.  One  has  to  search  for  them  among  bushes  with  fruits  considered 
less  desirable.  Two  kinds  of  serv Iceberr les  are  shown  In  Figure  13-2. 

Serviceberr les  were  dried  whole,  mashed  into  cakes,  and  dried  or 
pulverized  to  make  salmon  pemmican  (Ray  1932:101).  They  were  often  mixed  with 
other  foods  such  as  bitter-root  or  salmon  eggs.  Samples  formed  Into  cakes  and 
dried  In  the  sun  loose  72$  of  their  moisture  content  and  remain  pliant  and 


Figure  13-2.  Serviceberr ies  from  the  Nespelem  River.  The 
"very  best"  kind  (left),  and  "second"  or  "third  best"  kind 
(right) . 


Figure  13-3.  Charred  serviceberry  seed  from  45-0K-Z58. 
Length  of  the  seed,  3.6  mm;  width  1.9  mm. 


tasty  after  a  year  of  storage.  We  have  not  found  conclusive  evidence  of 
serviceberry  cakes  In  the  flotation  samples,  probably  because  of  screening; 
however,  a  crushed  seed  was  found  with  probable  lomatium  root  in  a  hearth  or 
oven  at  45-0K-2A.  The  presence  of  charred  fruit  tissue  that  resembles 
serviceberry  or  chokecherry  Is  rather  common  In  the  assemblage  (In  the  "Other" 
category  under  Edible  Material,  Table  13-2).  A  seed  from  the  very  best 
variety  was  found  In  house  debris  from  45-0K-288  (Figure  13-3).  It  may  be 
that  selection  for  the  best  fruits  was  practiced  at  least  1200  years  B.P. 

Hawthorn  seed  fragments  have  been  found  at  four  sites.  The  oldest  Is 
from  pre-housepit  and  Upper  Housepit  1  layers  at  45-0K-1 1  dating  approximately 
5000±4500  BJ*.  at  45-0K-11.  More  recent  fragments  were  Identified  from 
occupation  debris  from  45-0K-288  (Feature  A,  around  1100  B.P.)  and  45-00-214 
(Structure  1,  1000-1150  BP.).  None  of  these  rugged  seeds  was  found  entire, 
which  suggests  that  they  had  been  crushed.  Other  less  rugged  material  such  as 
serviceberry  seeds  were  found  In  some  of  the  same  deposits  and  were  entire 
despite  their  more  delicate  structure.  Chance  and  Chance  report  hawthorn 
seeds  from  Kettle  Falls,  but  they  do  not  report  the  condition  of  the  seeds 
(1982:119).  Use  seems  widespread. 

Hawthorn  seeds  present  certain  difficulties  for  the  consumer.  Haws  for 
Instance,  can  have  five  8  mm  long  nutlets  In  each  small  apple-1  Ike  fruit. 

They  are  difficult  to  remove  by  hand,  and  one  method  to  Improve  edibility 
practiced  across  North  America  Is  to  pound  the  fruits  to  a  pulp.  This  method 
Improves  palatabi I Ity,  and  also  Insures  few  seeds  survive  the  treatment. 

Turner  and  others  report  that  the  fruits  were  not  regarded  highly  (Turner 
et  al.  1980:123-124),  yet  many  groups  stored  the  fruits  In  a  variety  of  ways — 
dried,  pounded  Into  cakes,  and  mixed  with  dried  meats  or  other  foods.  It  Is 
curious  that  something  described  as  "dry"  or  "tastless"  by  natives  themselves 
should  have  been  saved.  Seeking  explanation,  we  ate  fresh  haws  of  every  size 
and  color,  hoping  to  discover  a  superior  variety  as  In  the  case  of 
serviceberr les.  Although  some  had  smaller  seeds  than  others,  the  reports  of 
their  unpatatab 1 1 Ity  seemed  accurate.  We  eventually  grew  to  like  haws  after 
we  found  that  they  Improved  with  age.  The  persistent  fruits  that  remained  on 
the  tree  until  the  first  frosts  In  September  became  sweet  and  chewy.  At  this 
time  the  seeds  could  be  chewed  and  were  no  more  bothersome  than  grape  seeds  In 
raisins.  In  short,  haws  may  be  picked  In  August,  but  they  become  more 
palatable  later  and  would  be  good  fall  or  early  winter  food,  eaten  out  of 
hand. 

In  the  case  of  both  serviceberry  and  hawthorn  fruits,  the  means  of 
preparation  may  affect  their  archaeological  preservation.  Food  preparation 
techniques  which  feature  crushing  or  pounding  of  these  fruits  to  form  cakes 
will  reduce  seeds  to  small  fragments  difficult  to  Identify.  This  may  be  why 
both  categories  are  represented  by  only  nine  examples  each. 

The  edible  category  also  Includes  about  a  dozen  wild  chokecherr les  from 
five  sites.  Ten  of  the  cherry  pits  are  entire  or  nearly  so,  and  were  picked 
from  site  sediments  by  excavators.  The  oldest  cherry  pits  are  from  matrix 
surrounding  a  3500  year  old  structure  from  45-0K-250  and  from  occupation 
debris  of  approximately  the  same  age  at  45-0K-18.  The  most  complete  specimens 


with  charred  flesh  were  taken  from  the  floor  of  a  burnt  structure  from  45-OK- 
2;  from  occupation  debris  associated  with  a  hearth  and  cache  from  45-00-214; 
and  from  the  floor  of  a  housepit  at  45-0K-288.  These  cherry  pits  range  In  age 
from  1100  to  about  800  B.P.  AM  chokeberry  pits  and  pit  fragments  except 
those  found  at  45-0K-2  were  found  with  other  kinds  of  edible  tissue  from  the 
same  flotation  sample  or  from  unit  levels  adjacent  to  those  containing  the 
chokecherr ies.  Cherry  fragments  have  been  found  with  lomatium  tissue, 
sunflower  seeds,  knotweed  seeds,  and  goosefoot  seeds. 

According  to  Post,  chokecherry  fruits  were  gathered  In  mid-August  and 
often  were  treated  like  serviceberr les,  dried  on  mats  and  stored  whole. 
Alternatively,  they  could  be  pounded  with  salmon  by-products  such  as  heads, 
tails  or  eggs  (1938:28).  Ray  notes  that  chokecherr  les  were  used  fresh,  and 
that  unseeded,  mashed  fruits  were  mixed  with  pulverized,  dried  salmon  and 
stored  (1932:101).  Turner  reports  similar  treatment  except  she  does  not 
mention  seed  removal  (Turner  et  al.  1980:127-128). 

In  1980-1983  the  chokecherr les  ripened  In  mid-August.  The  best  source 
for  these  fruits  Is  In  draws  where  they  grow  In  profusion  along  creek  beds 
(Figure  13-4).  Harvest  experiments  In  the  lower  Nespelem  canyon  show  that 
over  one  kg  of  chokecherr les  (approximately  1500  ripe  fruits)  can  be  stripped 
by  hand  from  bushes  In  15  minutes.  The  Individual  fruits  are  small,  measure 
under  10  mm  In  their  largest  dimension,  and  weigh  between  4.0  and  4.5  g.  The 
pits  are  ovoid,  hard  and  durable  and  comprise  about  18j^  of  the  fresh  weight  of 
Individual  fruits  (Figure  13-5).  They  are  large  enough  to  be  easily  seen  by 
excavators  when  entire.  Chance  and  Chance  note  that  chokecherr les  are  common 
at  Kettle  Falls  and  suggest  that  they  may  have  been  collected  there  as  a 
salmon  additive  (1982:118).  Chokecherr les  were  also  found  In  an  Upper  Grand 
Coulee  rockshelter  (Mills  and  Osborne  1952:352).  Apparently  these  fruits  have 
a  long  history  of  use  In  our  area. 

The  Rufus  Woods  assemblage  includes  seeds  of  other  fruits.  Including  wild 
strawberry,  rosehip,  shining  sumac,  pennyroyal  and  toadflax.  All  but 
strawberry  grow  In  the  Immediate  vicinity  of  sites.  Strawberry  may  be 
considered  our  most  "exotic"  fruit  as  It  currently  grows  under  coniferous 
cover  at  higher  elevations.  It  Is  also  the  most  ancient  potential  food  remain 
In  our  samples.  A  complete  charred  achene  was  Identified  from  pre-housepit 
deposits  at  45-0K-11.  It  is  probably  older  than  5000  years.  Other  seeds — 
sumac  and  toadflax  from  45-0K-288,  and  rose  seed  from  45-0K-204 — are  more 
recent,  less  than  600  years  old.  Sumac,  rosehips,  and  pennyroyal  can  be  made 
Into  infusions,  and  toadflax  can  be  consumed  as  a  casual  nibble  (Turner  1978: 
215;  Turner  et  al.  1980:131).  Since  these  potential  edibles  are  represented 
by  one  seed  each,  caution  must  be  used  In  treating  them  as  part  of  the 
prehistoric  diet  until  more  remains  are  found. 

Starchy  seeds  found  In  our  assemblage  Include  the  common  sunflower 
(Hel lanthus  annuus).  goosefoot  or  lamb's  quarters  (Chenopodlum  spp.)  and 
knotweed  (Polygonum  sp.). 

Charred  sunflower  seed  fragments  (Figures  13-6  and  13-7)  have  been  found 
at  three  sites  (45-0K-2,  45-0K-250  and  45-0K-288)  In  securely  dated  features 
Inside  housepits.  The  oldest  Is  from  a  refuse  pit  at  45-0K-250  with  a  date  of 
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Figure  13-4.  Wild  chokecherry  CPrunus  vlrglnlana).  Ripe 
cherries  are  8.5-9.0  mm  in  diameter  and  weigh  4.0-4.3  g. 
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Figure  13-5.  Chokecherry  pits  (left)  comprise  18J  of  the 
fresh  weight,  while  modern  Bing  cherry  pits  (right)  comprise 
43  of  the  weight. 


Figure  13-6.  Partial  sunflower  achene  (left)  from  45-0K-288 
with  charred  modern  sunflower  (right).  Charring  has  exposed 
fiber  bundles.  Archaeological  specimen  Is  1.8  mm  long  and 
1.6  mm  wide. 


Figure  13-7.  Partial  sunflower  achene  from  45-OK-Z  showing 
prominent  fiber  bundles.  Length  of  fragment  3.0  mm,  width 
1.7  mm. 


approximately  3300  years  Bi*.  Three  other  seeds  were  extracted  from  samples 
with  other  edible  materials.  It  Is  highly  unlikely  that  the  seeds  were 
accidentally  Introduced  from  modern  or  historic  levels.  Me  mention  this  fact 
because  the  common  sunflower  Is  often  described  as  an  Introduced  species  and 
not  one  collected  by  Indians  In  our  region  (Turner  et  al.  1980:  80).  The 
Sanpol l-Nespelem  Indians  collected  seeds  from  the  spring  sunflower 
(Balsamorhiza  sagittata)  In  early  summer  (Post  1938:6;  Turner  1978:115-119). 
But  none  of  these  valuable  seeds  have  been  found  In  our  flotation  samples. 

Our  specimens  fall  within  the  range  of  ii.  annuus  lenticu laris,  a  showy  ruder a  I 
sunflower  that  graces  our  roadsides  from  August  through  September.  Seeds  are 
ripe  In  September,  and  are  a  good  fall  season  Indicator. 

Charred  goosefoot  seeds  from  four  sites  range  In  age  from  3300  to  600 
years  Bi*.  At  least  two  species  are  represented,  western  goosefoot 
(Chenopod lum  fremonti 1)  and  a  smal ler  seeded  species  which  may  be  common 
goosefoot  {£.  a  IbumK 

Nearly  al  I  of  the  66  western  goosefoot  seeds  are  from  securely  dated 
features  such  as  hearths,  post  holes,  and  house  floor  debris.  A  concentration 
from  45-0K-258  took  us  by  surprise  because  the  ethnographic  literature  was 
mute  concerning  goosefoot  seed  collection  on  the  Plateau.  The  seeds  are  of 
particular  significance  because  chenopods  were  an  Important  wild  and 
cultivated  pre-Columbian  food  In  parts  of  South,  Central,  and  North  America 
(Asch  and  Asch  1977,  1978;  SImmonds  1965).  Popped  seeds  (£.  bushlanum  mostly) 
have  been  found  In  quantity  In  archeological  sites  dating  to  the  first 
mlllenlum  B.C.  In  the  Midwest  and  South  (Asch  and  Asch  1977:35).  Our  seed 
concentration  Is  at  least  as  old  as  these;  a  radiocarbon  sample  from  the 
bottom  of  the  oven  was  dated  to  27631235  BJ’.  (TX-2905).  A  minimum  of  55 
seeds  taken  from  1.6  kg  of  sediment  Is  large  In  comparison  to  published 
figures  from  cache  and  midden  accumulations  in  portions  of  eastern  North 
America  (Asch  and  Asch  1977  :  35,  1978:331-333).  The  position  of  the  charred 
and  popped  seeds  (Figure  13-8)  In  the  middle  portion  of  the  oven  at  45-0K-258 
with  mussel  shell,  fish  and  other  bone  Indicate  deliberate  placement.  No 
chenopod  stems  were  found,  suggesting  that  the  seeds  placed  In  the  feature 
were  detached. 

Single  western  goosefoot  achenes  have  been  found  In  other  features  at  45- 
OK-ll  and  45-0K-250.  None  of  these  examples  are  younger  than  2600  years  old, 
and,  most  are  more  than  3000  years  old. 

The  oldest  goosefoot  seeds  (as  well  as  the  most  recent)  are  those  of  a 
smaller  species,  which  we  tentatively  have  Identified  as  the  common  goosefoot, 
£.  album.  Three  from  housepit  features  at  45-0K-1 1  are  approximately  5000 
years  old.  Seven  others  from  45-0K-250  and  45-0K-258  are  approximately  3000 


years  old.  The  most  recent  seeds  are  1100  and  600  years  old.  The  species 
Identification  Is  provisional  pending  future  finds  and  confirmation. 
Chenopod I  urn  album  Is  a  controversial  plant  In  archeological  sites  In  North 
America.  It  Is  known  from  sites  In  northern  Europe  (Renfrew  1973),  but  Its 
presence  In  the  New  World  has  not  been  satisfactorily  demonstrated  (Fernald 
1970;  Turner  et  al.  1980:96)  or  refuted  (Yarnel I  1964:92-93). 


Figure  13-8.  Charred  goosefoot  seeds  fChenopod I um 

fremontl h  from  concentration  at  45-0K-258.  Seeds  1.1  to 
1.2  mm  across. 


Figure  13-9.  Growth  habit  of  Lomatium  macrocaroum  In 
Douglas  County  llthosol.  Note  tow-growing  divided  leaves 
(below  trowel). 
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Another  starchy  seed,  knotweed  (Polygonum  sp.)  Is  a  possible  edible 
species.  Three  examples  are  from  securely  dated  features.  They  were  found  In 
the  same  flotation  sample  as  the  sunflower  seeds  at  45-0K-288,  In  housepit 
debris  from  45-0K-2,  and  from  a  hearth  from  45-00-214.  All  specimens  were 
fragmentary  and  no  species  determination  was  attempted.  The  seeds  are 
approximately  1200-1100  years  old. 

Knotweeds  (like  chenopods  and  fall  sunflower)  tend  to  be  weedy,  and  their 
presence  at  sites  may  be  accidental.  However,  knotweeds  are  not  uncommon  In 
sites  In  the  Midwest,  and  It  has  been  suggested  that  one  species  (E.  erectum) 
was  gathered  for  food  and  may  have  been  under  Incipient  cultivation  (Asch  and 
Asch  1978:330).  Our  specimens  are  probably  not  those  of  Polygonum  erectum. 
but  it  Is  Interesting  to  note  that  our  seeds  were  found  In  the  same  flotation 
samples  as  the  sunflower,  or  from  flotation  samples  adjacent  to  those 
containing  goosefoot.  Goosefoot  and  sunflower  ripen  at  the  same  time  In  the 
fall.  We  do  not  know  what  species  of  knotweed  Is  represented;  however, 
knotweed  generally  tends  to  ripen  In  late  summer. 

Grass  seeds  are  not  uncommon  In  flotation  samples.  Several  representing 
the  genus  Agropyron  or  Elymus  have  been  found  In  occupation  debris  from 
structures  from  45-0K-2,  45-0K-1 1  and  45-0K-258.  Ryegrass  seed  (E I ymus  sp.) 
found  at  Kettle  Falls  was  possibly  used  for  food  (Chance  and  Chance  1982:118). 
Our  specimens  are  complete  with  glumes  (the  chaffy  covering  surrounding  the 
seed)  which  suggests  the  seeds  were  not  threshed  or  prepared  before  they  were 
charred.  The  seeds  may  have  accompanied  grass  stems  and  leaves  brought  Into 
the  structures  In  the  fall  as  lining  material  for  floors  or  pits. 

Two  fragmentary  seeds  are  tentatively  Identified  as  species  not  expected 
to  occur  In  project  assemblages.  A  seed  fragment  from  recent  levels  at  45-OK- 
2  appears  to  be  wild  grape,  a  plant  which  the  author  has  not  observed  In  the 
western  half  of  the  Colville  Reservation.  A  charred  seed  from  45-0K-288  Is 
tentatively  identified  as  mallow  (Malvus  spp.),  a  taxon  believed  to  have  been 
Introduced  from  Europe  In  historic  times.  The  fragment  was  found  In  a  sample 
from  Feature  7,  an  occupation  surface  with  radiocarbon  dates  of  45251126  and 
46411  B.P.  It  could  be  a  contaminant  Introduced  during  excavation  or 
collection  of  the  sample,  although  the  charring  makes  this  less  likely. 

ROOTS 


Charred  starchy  root  material  Is  rairly  common  in  the  assemblage  and  was 
found  at  all  sites  except  45-0K-287/288.  Root  tissue  Identified  as  Lomatium 
(biscuit  root,  white  "camass”)  was  found  at  45-0K-1 1 ,  45-0K-18,  45-0K-250  and 
45-0K-258.  The  oldest  reliably  dated  lomatium  tissue  Is  from  the  Upper 
Housepit  1  floor  at  45-0K-11,  approximately  4700  years  old.  The  largest 
pieces  of  root  were  taken  from  a  radiocarbon  sample  from  a  zone  3800  years  old 
at  45-0K-11.  Lomatium  tissue  was  also  found  In  occupation  debris  and  features 
In  housepits  from  45-0K-250  and  45-0K-258  dated  3000  years  BJ’.  Edible  root 
fragments  were  found  In  flotation  samples  also  containing  "black”  camas  (true 
camas,  Camass I a  sp.  probably  quamash).  tissue  from  fleshy  fruits,  goosefoot 
seeds,  hawthorn  seed  fragments  and  starch  (root)  material  pressed  Into  cakes. 


Probable  lomatlum  tissue  was  found  In  a  pit  feature  from  45-0K-2A,  and  in 
housepit  debris  from  45-0K-2,  45-0K-1 1  and  45-0K-258.  Two  samples  from  the 
last  site  contained  probable  lomatlum  tissue  with  pine  seed  fragments.  The 
oidest  of  these  samples  Is  4700  years  old,  and  the  most  recent  approximately 
1200-1100  years  old. 

Although  species  Identifications  cannot  be  made  for  our  small  fragments 
of  root  tissue,  these  specimens  probably  belong  to  plants  with  large  storage 
roots  such  as  Lomatlum  canbyl  (white  ''camas*',  chukaloosa),  i,.  far  1  nosum  or  L- 
macrocarpum  (biscuit  root,  brother-to-the-chukaloosa).  The  first  species  Is 
available  from  mid-March  through  April  in  llthosols  above  500  m  In  Douglas 
Ckaunty.  The  last  two  are  available  at  low  and  high  elevations  on  both  sides 
of  the  river.  We  have  harvested  biscuit  root  as  late  as  the  last  week  in  July 
in  Coyote  Canyon  and  at  45-00-326.  By  then  however,  the  roots  can  only  be 
located  by  using  the  dried  and  friable  leaves  and  stalks  as  signposts. 
According  to  Turner  (et  ai.  1980:64-65,68-69),  camas  was  sometimes  eaten 
fresh;  while  other  times  it  was  boiled  and  dried,  or  pit  cooked  with  Illy 
bulbs  and  bitteroot  (Lew  Is  1 1  redlvlvla).  At  least  one  kind  was  made  Into 
cakes  and  dried  for  winter.  Apparently,  white  camas  Is  about  only  lomatlum 
species  still  gathered  by  tribal  members  today  (Fred In  1983).  The  closest 
source  of  desirable  black  camas  Insofar  as  we  have  been  able  to  determine  Is 
Creston,  Washington  45  km  (28  miles)  southeast  of  Grand  Ctoulee  Dam.  Both 
kinds  of  roots  are  best  dug  with  a  curved  digging  stick  traditionally  made 
from  hardwoods.  Today  these  Implements  are  fabricated  from  iron,  and  at  least 
one  local  blacksmith  does  a  good  business  providing  them  for  the  spring 
harvest. 

We  have  harvested  both  Lomatlum  canbyl  and  L.  macrocarpum  In  timed 
experiments.  Figure  13-9  shows  the  growth  habit  of  L*  macrocarpum  among 
basalt  rocks  in  June.  Edible  plants  in  association  Include  bitter-root, 

Indian  celery  (L.  amb Iguum)  whose  seeds  are  good  flavoring,  and  wild  onion. 
Rocks  and  basalt  spalls  made  digging  most  difficult,  but  we  were  able  to 
extract  six  roots  with  a  fresh  peeled  weight  of  51  grams  In  less  than  30 
minutes.  The  largest  specimen  weighed  28  grams.  In  a  second  experiment  we 
were  able  to  collect  13  roots  weighing  95  grams  in  the  same  length  of  time. 

The  roots  were  exceptionally  easy  to  clean  by  simply  rubbing  the  skin  with  the 
fingers. 

We  found  that  the  best  way  of  gathering  the  roots  was  by  making  a  hole  by 
prying  out  the  rocks  and  removing  roots  as  the  hole  was  continually  enlarged. 
At  the  first  site,  we  finished  leaving  an  oval  hole  some  10-15  cm  deep  and  65 
cm  across.  After  the  rocks  had  been  replaced  and  the  scars  of  the  excavation 
had  been  smoothed  over.  It  was  noted  that  there  were  other  similarly  filled 
depressions  at  the  site.  Harvesting  must  have  taken  place  some  time  ago  as 
the  rocks  were  lichen-coated  and  some  soil  had  drifted  among  the  replaced 
rocks.  We  may  have  discovered  an  archeological  signature  for  root  extraction 
In  rocky  soil. 

About  1}  of  the  flotation  samples  sometimes  contain  material  which 
appears  to  be  the  charred  outer  covering  of  fleshy  fruits.  All  of  the 
specimens  were  so  small  that  further  Identification  was  not  attempted. 


OTHER  TISSUE 


The  last  major  category  In  the  botanical  assemblage  consists  of  Items 
such  as  nonedibie  seeds,  leaf  tissue,  fiber  and  bits  of  non-woody  tissue  which 
cannot  be  Identified  futher. 

NONEDIBLE  SEEDS 

The  largest  subcategory  consists  of  charred  seeds  from  bitterbrush 
(Figure  13-10).  Seeds  are  found  singly  at  all  sites  from  the  earliest  layers 
to  the  most  recent,  and  In  large  concentrations  which  range  In  age  from  2800 
to  600  BJ’.  The  largest  concentration,  1445  seeds.  Is  from  a  flotation  sample 
at  45-0K-250.  Others  containing  from  500  to  570  seeds  were  Identified  from 
45-0K-288,  45-D0-204  and  45-00-214.  The  smallest  concentration,  34  seeds.  Is 
also  from  45-00-204.  Contemporary  rodents  do  collect  the  seeds,  and  we  have 
found  seeds  In  burrows.  We  have  found  other  concentrations  with  animal 
remains  such  as  fecal  pellets,  hair  or  chewed  seeds  over  one  meter  below 
present  ground  surface  In  archeological  sites.  These  have  been  rejected  from 
our  Inventory.  The  concentrations  described  above  were  carefully  examined  for 
rodent  remains.  All  the  seeds  were  charred.  None  showed  signs  of  gnawing  by 
rodents,  and  a  surprising  number  of  the  seeds  have  tiny  bulges  or  explosive 
craters  on  their  surfaces  (Figure  13-11),  which  Indicate  that  the  seeds  were 
fresh  or  wet  when  burned. 

Bitterbrush  seeds  are  good  seasonal  markers.  They  are  known  for  fast 
dispersal  once  ripe.  They  can  be  gathered  during  the  latter  part  of  June,  and 
branches  tend  to  be  bare  by  the  first  part  of  July.  Two  uses  mentioned  in  the 
literature  Include  using  an  Infusion  for  the  treatment  of  constipation  and 
hemorrhage  (Ray  1932:217),  and  as  a  red  dye  plant  (Chamberlain  1892).  Since 
the  seeds  are  quite  large  (about  6.0  mm  long)  and  easy  to  spot.  It  Is  not 
surprising  that  they  are  one  of  the  most  common  seeds  In  the  assemblage. 

Other  nonedible  seeds  from  the  assemblage  Include  three  tule  or  bulrush 
seeds  from  a  hearth  at  45-0K-288;  a  sagebrush  plantain  (P lantago  patagonica) 
seed  from  45-00-204,  and  six  native  wlldflower  nutlets  (Phacella  linearis)  In 
two  flotation  samples  from  45-0K-2  and  45-00-204.  None  are  older  than  about 
750  years  BJ*.  and  all  are  found  locally  today. 

F I BERS 

No  bulrush  fragments  were  Identified  In  our  flotation  samples  or  carbon 
samples,  but  portions  of  an  uncarbonized  tule  mat  were  found  In  a  burial  dated 
around  500  years  B.P.  at  45-00-244. 

Other  kinds  of  fibrous  material  Include  Indian  hemp  (Apocynum  sp.)  from 
45-00-204  with  a  date  of  I  WO  B.P.  and  hemp  cordage  from  the  tule  mat  at  45- 
00-244.  The  hemp  from  45-00-244  Is  unspun  fibers  stuck  to  melted  resin  or 
pitch  on  ryegrass  stems.  Bow  strings,  netting  and  matting  of  Indian  hemp  cord 
were  found  at  the  Upper  Coulee  rockshelter  by  Mills  and  Osborne  (1952:354- 


355,357).  Ethnographic  uses  for  the  fiber  are  too  numerous  to  detail.  In 
general,  hemp  Mas  used  when  fine  cordage  of  great  strength  and  durability  was 
needed:  for  deer  and  fish  netting,  bowstrings,  weft  elements  for  mats  and 
grass,  clothing,  flexible  storage  containers,  tump  lines,  slings,  noose 
material,  and  for  attaching  haft  elements  (often  pitch  coated),  and  In 
constructing  composite  harpoons  (Post  and  Commons  1938:57,60,63-64;  Ray 
1932:36,38,69,89).  Ray  also  reports  that  hanks  of  the  material  were  Included 
In  sewing  kits  complete  with  bone  needles  and  other  objects  (Ray  1932). 

The  harvesting  of  hemp  and  bulrush  are  fall  activities.  The  largest 
local  aboriginal  hemp  stands  are  said  to  have  been  located  at  the  southern  end 
of  Omak  Lake  (Post  and  Commons  1938:36),  where  the  plants  apparently  were 
numerous  enough  to  draw  families  for  a  two  week  harvest  (Ray  1932:36).  Plants 
were  cut,  soaked  to  loosen  the  fibers  from  the  stem,  scraped  with  a  sharp 
flint,  and  rubbed  by  hand  Into  bundles  or  Into  cordage  of  various  thicknesses. 
Bulrushes  could  be  gathered  from  nearby  Goose  Lake  at  the  same  time. 

Several  small  bits  of  fibrous  material  were  found  which  appear  to  have 
been  modified  and  split  from  Inner  layers  of  hardwood  bark.  Two  samples  from 
45-0K-258  made  from  willow  or  poplar  bank  date  between  2700  and  500  years  old. 
An  1100  year  old  feature  at  45-00-214  yielded  a  very  finely  wrapped  haft  made 
of  bark  fibers  glued  with  pitch  and  colored  with  red  pigment;  the  bark  used 
was  either  birch  or  alder. 

GRASS  STEM 

Grass  stems  without  fruiting  material  are  often  difficult  to  Identify. 

We  have  found  dropseed  (Soorobolus  crvotandrus)  and  giant  ryegrass  (Elymus 
cinereus)  from  about  1200  years  ago.  In  general,  almost  any  feature  may  have 
traces  of  grass  stems,  but  they  are  most  common  In  protected  parts  of 
housepits  and  pit  features. 

LEAF 

Herbaceous  leaf  material  is  fairly  rare  and  usually  cannot  be 
Identified.  We  could  Identify  some  leaf  material  with  distinctive 
characteristics,  e.g.  the  cross  section  of  conifer  needles  or  the  small, 
leathery  leaves  of  sage.  Flotation  samples  have  yielded  traces  of  hackberry 
(45-0K-2),  sage  (45-0K-18),  oceanspray  (45-00-214),  and  bitterbrush  (45-00- 
214)  leaf  material.  The  oldest  Is  oceanspray,  associated  with  a  feature  date 
of  1151+168  BJ’.  The  oldest  conifer  needle  Is  about  3200  years  old  (see 
section  under  conifer  woods). 

OTHER 

Other  delicate  material  from  the  assemblage  Include  two  examples  of 
lichen  from  45-0K-287  and  45-00-214  about  1200  years  old.  The  material  Is 
probably  wolf  "moss''  (Lether la  sp.).  The  lichen  from  45-0K-287  was  not  found 
In  a  feature,  and  Its  Inclusion  may  be  natural.  A  very  small  amount  was  found 
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In  a  feature  at  45-D0-214.  It  may  have  been  carried  In  on  the  bark  of  the 
wood  in  the  feature.  At  low  terraces  near  the  river,  wolf  lichen  grows  on 
sage  and  bitterbrush  stems.  It  was  used  as  a  yellow  dye  by  Okanogan-Covi I le 
peoples  (Turner  et  al.  1980:15). 

Figure  13-12  is  an  example  of  finely  twisted  material  which  may  not  be 
floral  in  origin.  Three  fragments  of  this  “cordage”  have  been  found  In 
occupation  debris  from  1100  and  3000  years  old.  None  exhibits  the  cellular 
structure  familiar  from  regional  cordages  such  as  Indian  hemp,  nettle,  willow 
and  other  bark  fibers.  The  twist  Is  uniform  and  the  width  does  not  exceed  0.4 
mm.  It  is  possible  that  the  material  Is  animal  sinew. 

While  remains  of  horsetail  rush  (Equ Isetum  sp.)  itself  have  not  been 
found  in  our  samples,  striae  on  some  bone  and  soft  stone  objects  apparently 
were  caused  by  abrading  with  horsetail.  Such  abrasion  marks  were  found  on  a 
steatite  pendant  (Figure  13-13)  and  another  formed  steatite  object  from  House 
6  at  45-0K-2,  dated  between  1800  and  1830  AJD.  A  bone  awl  bearing  similar 
abrasion  marks  was  found  In  Feature  31  at  45-OK-250,  associated  with  the  floor 
of  Housepit  2,  which  predates  2000  B.P.  Horsetail  was  a  useful  smoothing 
material  in  the  past  (Post  and  Commons  1938:59).  Abundant  in  thickets  and 
under  shade,  it  may  be  gathered  at  any  time  during  the  year. 

COMMENTS  ON  PRESERVATION,  RECOVERY,  AND  IDENTIFICATION 

Besides  listing  types  and  quantities  of  plants  in  the  assemblage,  we  can 
make  several  important  observations  about  preservation.  First,  we  found  that 
even  delicate  tissues,  such  as  stem  and  pith  fragments,  survived  in  the  oldest 
samples,  those  from  about  4,600  years  ago.  Second,  we  discovered  that 
unburned  plant  cells  can  survive  for  as  much  as  3000  years  under  the 
preservation  conditions  obtaining  at  project  sites.  Partially  carbonized 
lodgepole  pine  branch  wood  was  found  in  pit  Feature  96  at  45-0K-250, 
associated  with  a  series  of  floors  in  Housepit  3  which  date  between  2324+125 
and  2851±103.  Partially  carbonized  larch  and  birch  wood  were  recovered  from 
Feature  A  at  45-OK-11,  which  is  associated  with  a  date  of  3557+523. 
Incompletely  carbonized  wood  Is  more  common,  however,  after  1500  B.P. 

Therefore  wood  need  not  appear  totally  black  to  be  considered  archaeological, 
particularly  In  deposits  less  than  1500  years  old.  Happily,  this  means  that 
carbon  samples  that  might  have  been  dismissed  as  intrusive  and  unworthy 
candidates  for  dating  may  now  be  considered.  Unhappily,  this  makes  it  more 
difficult  to  recognize  contaminated  samples.  Finally,  we  found  that  the 
amount  of  soil  collected  for  botanical  samples  should  be  Increased  with 
excavation  depth.  While  a  100  g  soil  sample  was  adequate  for  obtaining  a  0.10 
g  subsample  of  carbon  from  most  upper  sedimeitts,  at  depths  close  to  2  m  a 
1,000  g  sample  might  yield  only  0.02  g  of  carbon.  The  decrease  in  carbon 
density  with  depth  is  not  due  to  preservation  factors  alone,  rather  It  Is  a 
function  of  lower  densities  of  cultural  materials  and  more  rapid  depositlonal 
rates  at  the  base  of  many  of  our  riverine  sites.  To  Insure  0.10  g  subsamples 
under  these  conditions.  It  is  advisable  to  collect  5  to  10  kg  of  soil  below  2 
m  (or  In  sediments  older  than  2,000  years). 
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Figure  13-13.  Horsetail  (Equ Isetum)  abrasions  on  edge 
steatite  pendant,  45-0K-2.  Magnification:  lOX. 


The  assemblage  described  above  was  derived  from  radiocarbon  samples  as 
well  as  flotation  samples.  Ife  had  not  originally  planned  to  Include  bulk 
carbon  samples  because  of  the  obvious  difficulty  of  comparing  these  different 
types  of  samples.  However,  Including  the  radiocarbon  samples  turned  out  to  be 
very  helpful.  It  contributed  to  our  ability  to  Identify  woods  and  increased 
the  number  of  identified  taxa  beyond  that  found  in  the  flotation  samples. 
Radiocarbon  samples  sometimes  contained  manufactured  items  like  boards  and 
planks  which  showed  evidence  of  technical  processes.  Finally,  familiarity  of 
working  with  radiocarbon  samples  along  with  flotation  samples,  allowed  us  to 
coin  our  first  rule  of  thumb  for  botanical  analysis — sites  with  enough  carbon 
for  radiocarbon  dating  have  enough  carbon  for  archeobotanical  analysis. 

Forty-two  or  75$  of  the  taxa  were  Identified  from  220  flotation  samples 
analyzed  In  the  first  10  months  of  the  analyses  (Figure  13-14).  Fully  95$  of 
the  taxa  were  Identified  in  355  samples.  Thereafter,  new  Identifications 
slowed  as  redundancy  became  common,  and  only  three  new  species  were  added  in 
the  remaining  104  flotation  samples. 


Number  of  samples 


Figure  13-14.  Cumulative  frequency  of  taxa  by  number  of  samples 
(samples  from  eight  sites). 


Given  the  above  results.  It  Is  probable  that  Judicious  selection  of  sites 
for  future  flotation  samples  would  result  In  more  taxa  recovered  from  fewer 
samples  analyzed.  The  ratio  of  carbon  to  soil,  which  we  calculated  for  all 
flotation  samples.  Is  helpful  In  Indicating  the  richness  of  samples.  This 
ratio  was  calculated  as  a  means  of  measuring  comparability  between  flotation 
samples  collected  before  1980  which  had  been  screened,  and  later  samples  which 
had  not.  A  rich  sample  contains  1$  or  more  carbon  by  weight  and  a  poor  one 
has  less  than  0.1$  archeobotanical  material  by  weight.  This  In  turn,  has 
given  Insight  Into  which  features  provide  the  best  samples.  FI  rep  Its  and 
hearths  are,  not  unexpectedly,  consistent  floral  producers;  however,  there  are 
other  types  of  features  which  produce  as  much  floral  material  as  these.  Good 
yields  have  come  from  samples  taken  from  small  pits  under  30  cm  In  diameter 
such  as  post  molds  and  other  small  deep  depressions  where  material  cannot  be 
easily  trampled.  Samples  extracted  from  along  structure  walls.  In  corners, 
and  in  dumps  near  doorways  have  provided  the  best  botanical  arrays.  Deposits 
exhibiting  little  crushing  or  mashing  such  as  rock  piles,  or  shell  and  bone 
concentrations  have  yielded  good  results.  Thus  our  second  rule  of  thumb  Is 
that  areas  protected  from  human  trampling  provide  the  best  botanical  samples. 

THE  SEASONAL  ROUtC  OF  PLANT  HARVESTING 

The  seasonal  round  described  In  the  literature  and  our  own  Investigations 
concerning  harvest  times  and  abundance.  Indicate  that  wild  stocks  were 
abundant  and  considerable  freedom  could  be  exercised  with  respect  to  food 
preferences.  The  times  of  the  biggest  harvests — roots  In  spring, 
serviceberr les  In  mid-summer,  and  cherries  In  late  summer — are  sufficiently 
separatee  In  time  to  allow  ample  collection  and  processing. 

Even  with  relatively  long  travel  times  to  choice  lomatium  grounds  in  the 
spring,  the  season  Is  long  enough  for  quantities  of  Lt  canbyl  (the  current 
first  choice  among  lomatiums)  to  be  accumulated.  Or,  If  that  harvest  Is 
missed,  there  are  other  roots  which  can  be  gathered  later  In  the  root  season, 
such  as  L*.  far  I  nosum  and  Li  macrocarpum.  closer  to  the  river.  If  we  as 
Inexperienced  root  gatherers  can  accumulate  1000  gm  of  cleaned  root  material 
from  a  square  meter  of  land  In  30  minutes,  surely  experienced  gatherers  can 
collect  several  times  that  amount  In  known  territory. 

An  experienced  cook  may  monitor  the  local  vegetation  closely  In  order  to 
gather  the  prime  or  "best”  varieties  of  serviceberr les  at  the  beginning  of  the 
season  In  June.  Other  gatherers  could  still  collect  sufficient  quantities  by 
taking  other  varieties  or  traveling  to  higher  elevations  later  In  the  season. 
The  same  may  be  said  for  chokecherr les  In  August,  or  hawthorns  In  September. 
Important  cordage  and  matting  material  stands  may  be  visited  anytime  after 
that  In  draws  or  by  the  lakeside  without  conflicting  with  other  harvests. 

In  short,  there  are  very  few  scheduling  conflicts  that  we  can  envision 
with  respect  to  floral  products.  Times  between  the  major  harvests  of  roots, 
serviceberr les,  and  chokecherr les  allow  time  to  gather  other  foods  such  as 
wild  currents,  Oregon  grapes,  sunflowers  seeds,  chenopod  seeds  and  leaves  and 
other  Items. 


COMPARISON  BETMEEN  PHASE  ASSEMBLAGES 


One  of  the  most  Intriguing  discoveries  In  the  analysis  of  the  Rufus  Woods 
botanical  assemblage  Is  the  change  In  the  relative  abundance  of  some  taxa  over 
the  last  5000  years  and  relative  constancy  of  others.  Comments  were  made 
above  about  the  occurrence  of  particular  taxa  in  time;  here  we  focus  on 
changes  In  proportional  representation  of  taxa,  as  shown  In  the  flotation 
assemblage  grouped  by  phase  (Table  13-2).  By  studying  the  groups  of  taxa 
which  behave  in  a  similar  manner  we  can  suggest  whether  the  causes  of  change 
are  local  or  regional  environmental  change  or  changes  In  human  behavior. 

Considering  first  the  largest  groupings  (Figure  13-17),  we  note  that  the 
relative  abundance  of  conifers  has  decreased  through  time,  while  the  abundance 
of  hardwoods  and  the  Other  category  have  both  increased.  The  proportion  of 
J  edibles  has  remained  roughfy  constant.  To  Interpret  the  significance  of  these 

changes,  we  must  look  at  the  constituent  taxa  which  determine  these  trends. 


Kartar 


Hudnut 


Coyote  Creek 


Figure  13-15.  The  botanical  assemblage  by  phase.  i=Conlfer,  2=Hardwood, 
3=Edlble  material,  4=0ther. 


While  the  relative  proportion  of  conifers  as  a  whole  decreases  over  time, 
the  number  of  conifer  taxa  Increases.  Certain  taxa  (ponderosa  pine,  larch) 
became  relatively  less  frequent  through  time,  while  the  relative  frequency  of 
other  conifers  (red  cedar,  yellow  cedar,  white  pine,  Douglas  fir,  yew) 
Increased  over  the  same  span  In  time.  Spruce,  hemlock,  juniper,  and  lodgepole 
pine  ail  have  their  greatest  frequency  In  the  Hudnut  Phase.  The  grouped 
categories  reflect  these  trends.  We  believe  that  the  decrease  of  nmwoody 
conifer  materials  such  as  bark  and  cone  fragments  simply  reflects  tne  general 
decrease  In  pine  family  members,  since  most  of  items  In  these  categories  are 
pine.  Although  Cupressaceae  includes  juniper,  which  occurs  in  greatest 
abundance  In  the  Hudnut  Phase,  the  category  Is  dominated  by  red  cedar  and 
yellow  cedar,  and  It  follows  the  same  trend  of  Increasing  through  time. 
Undifferentiated  yellow  pine  includes  both  lodgepole  and  ponderosa  pine,  which 
do  not  show  the  same  relative  frequency  trends.  As  ponderosa  pine  Is  far  more 


450 


abundant  than  lodgepole  In  the  samples,  it  Is  not  surprising  that  the 
undifferentiated  category  mirrors  the  ponderosa  trend,  decreasing  through 
time.  While  PInus  contorta  can  be  distinguished  from  ponderosa  in  bole 
wood,  the  two  are  difficult  to  distinguish  in  samples  which  contain  mixed 
branch  and  trunk  material.  If  there  was  any  uncertainty  about  the 
composition,  a  mixed  sample  was  designated  as  yellow  pine  to  Include  both 
woods.  The  PInaceae  category  as  a  whole,  probably  dominated  by  ponderosa 
pine,  also  reflects  this  trend. 

In  order  to  interpret  changing  proportions  of  taxa,  we  need  to 
characterize  each  taxon  on  three  different  dimensions.  First,  we  need  to 
recognize  whether  a  particular  type  of  wood  was  used  primarily  for  fuel  or 
reserved  for  construction  and  artifact  manufacture.  Assuming  that  fuel 
gathering  Is  extremely  opportunistic,  minimizing  time  and  effort,  fuel  woods 
probably  reflect  the  abundance  of  woods  In  the  immediate  local  environment. 

On  the  other  hand,  we  have  evidence  that  certain  woods  were  strongly  preferred 
for  construction  and  artifact  manufacture  and  were  not  used  as  fuels.  The 
occurrence  of  these  rare  woods  does  not  necessarily  reflect  their  occurrence 
In  the  environment.  The  variations  In  the  frequency  of  these  woods  may 
Indicate  more  about  settlement  patterns  than  about  changes  In  wood  abundance. 
Secondly,  we  must  consider  the  source  of  a  particular  taxon.  Some  species  do 
not  occur  now  In  the  region  and  probably  were  obtained  from  river  drift.  Of 
the  species  which  are  now  known  on  the  Colville  Reservation,  there  are  a 
number  of  species  which  occur  only  at  higher  elevations  today  whereas  others 
are  available  at  lower  elevations  In  the  reservoir.  The  abundance  of 
particular  exotic  tree  species  In  the  river  drift  is  not  Independent  of 
regional  climatic  change,  but  may  be  Independent  of  local  climatic  change. 
Finally,  If  we  wish  to  look  at  changes  In  local  and  regional  environment,  we 
need  to  assess  whether  a  given  taxon  prefers  relatively  more  xeric  or  mesic 
environments. 

We  argued  above  that  ponderosa  pine,  larch,  Douglas  fir,  bitterbrush, 
sage,  and  possibly  mock  orange  were  used  primarily  for  fuel.  Table  13-2  shows 
a  gradual  decrease  In  Ponderosa  pine  and  larch,  and  an  Increase  in  the  two 
hardwood  species.  The  proportion  of  Douglas  fir  Increases  slightly  through 
time  while  the  proportion  of  juniper  remains  approximately  the  same.  The 
proportional  changes  In  these  taxa  suggest  a  greater  Initial  reliance  on 
locally  available  conifers  for  fuel  and  an  Increasing  substitution  of 
hardwoods  through  time.  The  change  from  conifer  hearth  fuel  to  shrubby 
hardwood  was  a  gradual,  quantitative  change,  not  a  qualitative  change.  During 
the  Coyote  Creek  Phase,  ponderosa  and  lodgepoli.  pine  branches  are  still  found 
In  hearths  with  other  conifer  species,  but  the  predominance  by  weight  has 
shifted  In  favor  of  more  xeric  steppe  shrubs  (sage,  bitterbrush  and  mock 
orange) . 

Several  exotic  conifers  (red  cedar,  yellow  cedar,  white  pine,  yew)  and 
two  conifer  species  currently  available  In  the  local  area  above  900  m  (hemlock 
and  spruce)  were  used  primarily  for  construction  and  artifact  manufacture. 

The  condition  of  these  woods  and  the  contexts  in  which  they  are  found  Indicate 
that  they  were  not  used  for  fuel,  but  were  reserved  for  construction  or 
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artifact  manufacture.  In  contrast  to  yellow  pine,  larch,  and  Douglas  fir,  the 
specimens  of  red  cedar,  yellow  cedar,  and  yew,  are  mature  bole  wood.  Almost 
no  branch  material  suitable  for  firewood  Is  present,  and  a  high  percentage  of 
samples  contain  partially  charred  wood.  Very  little  bark,  and  no  needles  or 
cone  material  from  these  exotic  conifers  are  present.  It  appears,  therefore, 
that  whatever  adjustments  In  fuel  use  occured  over  time,  the  best  wood-working 
materials  were  saved  for  construction  and  tool-making  purposes.  The  splitting 
of  trunk  material  from  such  species  requires  a  few,  simple,  but  Indispensable 
tools  such  as  wedges  and  a  hammer  or  maul  to  rive  them  uniformly  along  the 
grain.  Such  techniques  are  clearly  demonstrated  from  Structure  N,  a  Coyote 
Creek  Phase  structure  at  45-0K-2.  Every  wood  which  can  be  efficiently  split 
In  this  manner  Is  present. 

Of  the  woods  reserved  for  construction  and  not  burned  for  fuel,  all  of 
the  exotic  species  are  found  In  greatest  abundance  In  the  Coyote  Creek  phase 
assemblage.  We  cannot  argue  from  this  that  these  woods  were  more  frequent  In 
the  driftwood  at  this  time,  or  that  this  reflects  a  change  In  human  selection. 
The  sample  Is  possibly  biased  because  of  the  unusually  large  sample  of  woods 
from  Structure  N  at  45-0K-2.  It  Is  likely  that  the  human  Inhabitants  selected 
precisely  the  same  woods  from  the  river  drift  throughout  the  span  of 
occupation  and  our  sample  does  not  Include  equal  representation  of  house 
timbers  for  all  phases.  The  other  two  construction  species,  spruce  and 
hemlock,  have  their  highest  proportions  In  the  Hudnut  phase  assemblage. 

Because  these  do  occur  In  the  Immediate  area,  although  at  higher  elevations. 

It  Is  possible  that  their  occurrence  reflects  a  changing  local  distribution  or 
abundance.  These  species  are  more  mesic  and  found  at  higher  elevations  than 
the  other  local  conifer  species;  possibly  they  would  be  found  at  lower 
elevations  during  cooler  and  molster  conditions. 

One  cannot  help  wondering  whether  river  drift  today  would  be  sufficient 
for  domestic  purposes  under  pre- white  (pre-dam)  conditions,  or  whether 
adjustments  In  fuel-gather Ing  techniques  or  village  placement  might  become 
necessary  under  today's  denuded  conditions.  We  doubt  that  conditions  anytime 
In  the  past  5000  years  would  mirror  today's  open,  fairly  dry  environment.  If 
anything  conditions  might  have  been  more  mesic. 

In  contrast  to  the  shifts  In  wood,  the  food  array  represented  by  roots 
(Lomatium  spp.),  and  fruits  (serviceberry,  cherry)  remain  remarkably  constant 
over  time.  As  sampling  strategies  are  developed  for  floral  food  recovery,  we 
expect  that  Information  concerning  other  edibles  such  as  goosefoot,  sunflower, 
strawberry,  haws  and  black  camas  will  expand.  It  Is  of  note  that  none  of  the 
floral  foods  often  mentioned  as  famine  fare  (cactus,  black  "moss"  or  lichen, 
rosehips)  were  Identified  In  quantity.  It  would  appear  that  stocks  of 
vegetable  materials  were  sufficient. 
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14.  FEATURES 

by  Dorothy  Sanmons-Lohse 


The  purpose  of  this  chapter  Is  to  summarize  Information  on  features 
recovered  by  the  project.  The  first  section  Is  a  descriptive  summary  of 
feature  classes,  emphasizing  contrasts  between  phases.  The  Implications  of 
changes  In  feature  representation,  form,  and  content  for  change  and  stability 
In  the  prehistoric  communities  In  the  project  area  are  considered  In  the  final 
two  sections. 

The  analysis  and  classification  of  features  is  discussed  In  the  project's 
research  design  (Campbell  1984b).  The  functional  typology  devised  for  the 
project  considered  six  basic  types  of  features — housepits,  firepits,  pits, 
occupation  surfaces,  debris  scatters,  and  stains — and  an  "Other"  category 
(Table  14-1).  Firepits  and  pits  are  divided  further  Into  Interior  (Inside 

Table  14-1.  Feature  types  recorded  at  Rufus  Woods  Lake. 


Feature 

Type 


1.  Houeeplte 

A.  Fl  core 

B.  Walls/RIn 

C.  Fill 

2.  FI  repi  ts 

A.  Interior  Firepits 

B.  Exterior  FI  repi  te 

3.  Pits 

A.  Interior  Pits 

B.  Exterior  Rte 

C.  Poatholee 

4.  Exterior  Occupation  Surfaces 

5.  Debrle  Scatters/Concentrstlone 

A.  Bona  Concantratlona 

B.  FI  re-nodlf led  Rock  Concentrations 

C.  Shsll  Concentrations 

D.  Mixed  Debris  Concentrations 

6.  Stains 

7.  Other 

A.  Cultural  Strata 

B.  Artifact  Clusters 
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houses)  and  exterior  (outside  houses)  examples.  Pits  Include  postholes  and 
other  pits.  Debris  scatters  are  divided  Into  rock,  bone,  shell  or  general 
debris  scatters.  The  type  "cultural  stratum"  was  used  at  some  sites  but, 
because  cultural  strata  were  not  featured  consistently  at  all  sites,  it  was 
dropped  Into  the  catch-all  "Other"  category.  We  had  also  formulated  a 
"walls/rim"  category,  but  housepit  walls  were  recorded  separately  only  at  45- 
OK-11  (and  one  at  45-0K-2),  so  this  category  will  not  be  discussed  at  length 
here.  While  finer  groupings  would  be  more  useful  for  some  purposes,  these 
Inclusive  categories  have  the  advantage  of  larger  sample  sizes  and  minimizing 
biases  due  to  Inconsistencies  In  excavation  or  recording. 

HOUSEPITS  AN}  INTERIOR  FEATURES 

Eight  of  18  sites  excavated  contained  structures.  One  site,  45-OK-l 1 , 
yielded  remains  of  at  least  11  housepits  dating  to  the  Kartar  Phase  (6000-4000 
BJ’.),  the  earliest  of  three  cultural  phases  defined  for  Rufus  Woods  Lake. 

The  housepits  are  among  the  earliest  recorded  on  the  Columbia  Plateau  or. 
Indeed,  In  the  Intermontane  West.  Five  housepit  sites  date  to  the  Hudnut 
Phase  (4000-2000  B.P.),  roughly  contemporaneous  with  the  Frenchman's  Spring 
Phase  (Nelson  1969)  of  the  middle  Columbia,  and  three  sites  with  housepits 
were  dated  to  the  Coyote  Creek  Phase  (2000-50  B.P.). 

KARTAR  PHASE  HOUSES 

Eleven  probable  pit  houses  dating  to  the  Kartar  Phase  were  found  at  45- 
OK-11  (Table  14-2);  three  were  extensively  excavated.  The  oldest,  dated  to 
5100  BJ’.,  Is  among  the  earliest  examples  of  housepits  on  the  Columbia 
Plateau,  predating  similar  examples  at  Hatwal  (Ames  et  al.  1981)  and  Alpowal 
(Brauner  1976)  by  nearly  eight  hundred  years.  In  addition,  a  shallow 
excavation  from  which  cobbles  had  been  cleared,  at  45-0K-2,  may  also  represent 
a  Kartar  Phase  structure;  It  dates  to  4590  B.P.  (Campbell  1984a). 

Only  three  housepits  at  45-OK-l 1  were  sufficiently  exposed  to  determine 
size  and  shape;  dimensions  for  others  are  more  tenuously  offered  (Table  14-2). 
At  least  two  of  the  housepits  at  45-OK-l 1  are  curvilinear;  that  Is,  they  have 
rounded  corners  and  at  least  two  straight  sides.  In  this,  they  are  similar  to 
House  1  at  Hatwal,  dated  to  4340±90  B.P.,  which  is  "subrectangular";  there, 
however,  all  similarity  stops.  House  1  at  Hatwal  contained  a  wide  bench, 
central  pit,  and  ramp.  No  such  features  occur  In  any  of  the  Kartar  Phase 
houses  at  45-0K-11,  where  possible  side  entryways,  small  firepits,  and  small 
Interior  pits  mark  the  floors. 

Wall  treatment  at  45-OK-l 1  varies  considerably  from  housepit  to  housepit. 
Shallower  pits  (30-40  cm)  tended  to  have  moderately  sloping  walls  (less  than 
50  degrees),  while  the  deeper  structures  (60-80  cm).  In  general,  had  steep, 
nearly  vertical  walls.  Even  within  a  single  structure,  however,  (e.g.  Upper 
Housepit  1),  both  vertical  and  sloping  walls  might  be  found.  In  housepits 
with  sloping  walls,  floor  area  might  be  severely  constricted  relative  to  the 
rim  dimensions  (see  Table  14-2). 


In  some  cases,  sloping  walls  seemed  del  Iberai-ely  lined  with  shell;  note, 
in  Table  14-3,  the  extremely  high  density  of  shell  In  the  walls/rim  category 
for  the  Kartar  Phase.  Either  the  shell  was  deliberately  placed  In  an  attempt 
to  stabilize  an  existing  wall,  or  the  occupants  merely  used  a  convenient 
resource  (In  this  case,  an  adjacent  shell  midden)  to  modify  or  cover  a  wall. 
The  latter  seems  more  likely.  Indeed,  In  Upper  and  Lower  Housepits  1,  the 
shell  walls  cover  earlier  sloping  walls  In  which  possible  side  entryways  had 
been  recorded.  These  earlier  walls  showed  no  sign  of  slumping  and  no  evident 
need  of  stabilization. 

Interior  Features 

Within  the  Kartar  Phase  housepits,  there  was  also  a  great  deal  of 
variation  In  the  configuration  of  floor  features.  No  firepits  or  other  pits 
occur  In  the  floor  of  Houseplt  4  at  45-0K-11;  there  was  one  unstructured 
feature,  a  moderately  dense  cluster  of  shell  and  f I  re-mod  I f I ed  rock  (FMR).  By 
contrast.  Upper  and  Lower  Housepits  1  contained  several  Interior  pits  and 
prepared  firepits.  Two  firepits  and  several  piles  of  f I  re-mod  I f I ed  rock 
occurred  In  Lower  Houseplt  1;  two  larger,  partially  eroded  firepits  were  In 
Upper  Houseplt  1.  Interior  firepits  also  were  recorded  In  Housepits  9  and  11. 
These  Kartar  Phase  firepits  are  shallow,  but  were  either  more  carefully 
constructed  or  better  preserved  than  examples  from  the  Hudnut  Phase  which  seem 
to  have  been  built  on  the  houseplt  floor  rather  than  excavated  Into  It. 

Although  some  of  the  Interior  pits  were  recorded  to  be  as  much  as  one 
meter  In  diameter,  most  are  around  50  cm  across  and  20  cm  deep.  Except  for 
one  example  which  appeared  to  be  lined  with  shell,  the  Interior  pits  are 
conspicuously  lacking  In  material.  Kartar  Phase  pits  may  have  been  used  for 
storage  rather  than  disposal.  The  floor  area  around  them  contained  less 
material  than  other  parts  of  the  floor  and  we  have  conjectured  that  this 
section  of  the  houseplt  was  used  for  sleeping  and  storage.  The  extremely 
large  average  size  of  bone  pieces  (Inferred  from  mean  bone  weight.  Table  14-3) 
in  these  Interior  pits  may  Indicate  the  presence  of  large  pieces  of  meat 
(stored?);  Interior  pits  In  the  Hudnut  Phase,  which  we  have  taken  to  be  trash 
pits,  have  a  much  smaller  mean  bone  weight. 

Postholes  are  notable  for  their  absence  In  the  Kartar  Phase.  Although 
two  possible  postmolds  were  noted  in  Lower  Houseplt  l  at  45-0K-11,  along  the 
north  and  south  wal  Is  respectively,  we  have  no  evidence  as  to  the 
superstructure  above  the  pit.  It  may  be  that  the  footings  of  posts  were  on 
the  rim  outside  the  houseplt. 

Organization  of  Activities 

Dally  activities  within  the  housepits  were  not  confined  to  specific  areas 
of  the  structure,  judging  from  the  three  nearly  complete  floors  recorded  at 
45-0K-11.  Houseplt  4,  with  its  clean  floor  and  lack  of  interior  features, 
gives  very  little  evidence  of  where  activities  took  place  within  that 
structure.  In  Lower  Houseplt  1,  however,  the  several  Interior  firepits  were 
apparently  the  focus  of  stone  tool  manufacturing  and  some  food  processing. 
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while  the  Interior  pits  and  floor  space  around  them  were  relatively  sparse  in 
material  and  may  have  been  used  for  sleeping  and  storage.  Upper  Housepit  1 
showed  yet  another  pattern  of  use:  In  Upper  Housepit  1,  we  Identified  a 
possible  plant  processing  area  as  well  as  meat  processing,  tool  manufacture 
and  disposal  areas,  and  two  f Irepit-and-mi 1 1 tng  stone  pairs.  Following 
Brauner  (1976),  we  have  speculated  that  these  two  clusters  of  artifacts  may 
indicate  the  presence  of  at  least  two  families  or  an  extended  family  In  the 
dwe 1 1 1 ng . 

Suaaary 

In  sum  and  based  on  our  limited  sample,  we  find  that  the  Kartar  Phase 
housepits  vary  in  construction  details,  but  are  curvilinear  In  shape, 
occasionally  have  shell-lined  walls,  contain  small  excavated  firepits  and 
small  Interior  pits  sometimes  lined  with  shell,  lack  postholes,  and  housed 
several  domestic  activities,  some  of  which  focused  on  the  several  firepits 
with  special  areas  set  aside  for  steeping  and  storage. 

HUDNUT  PHASE  HOUSES 

Nineteen  housepits  at  five  sites  date  to  the  Hudnut  Phase  (4000-2000 
B.P.).  Table  14-4  summarizes  the  salient  characteristics  of  these  housepits. 

Again  there  is  a  great  deal  of  variation  among  these  structures  from  site 
to  site  and  within  sites.  Shape  Is  consistently  circular  to  oval,  with  none 
of  the  straight-sided  structures  seen  at  45-0K-11,  but  size  ranges  from  five 
to  11  meters  across,  and  20  to  160  cm  In  depth.  Unlike  the  tenuous 
correlation  noted  for  Kartar  housepits,  there  Is  no  association  In  the  Hudnut 
structures  between  depth  and  wall  construction:  steep-wal led  housepits  may 
be  either  very  deep  (e.g.,  Housepit  1  at  45-00-242)  or  shallow  (Housepit  3  at 
45-00-211),  and  deep  housepits  may  be  steep-walled  or  basin-shaped  (Housepit  3 
at  45-00-242). 

Interior  Features 

Seven  Interior  firepits  are  recorded  In  Hudnut  Phase  housepits;  others 
may  have  been  present  but  recorded  as  part  of  the  floor  by  excavators.  Unlike 
their  counterparts  In  the  Kartar  Phase,  Hudnut  Phase  Interior  firepits  were 
not  prepared;  they  were  not  excavated  Into  the  floor  or  lined.  Apparently, 
the  Hudnut  Phase  central  "hearths"  were  simply  burning  areas,  outlined  by 
large  rocks  (note  the  extremely  high  density  of  FMR  by  weight  In  Hudnut  Phase 
Interior  firepits.  Table  14-3).  What  remains  of  the  hearths  archaeological ly 
is  a  blur  of  fire-modified  rock,  charcoal  stain,  and  reddened  earth  across  the 
center  of  the  structure.  The  central  location  of  firepits  Is  distinctive  of 
the  Hudnut  Phase;  while  Kartar  Phase  housepits  contained  two  firepits  located 
toward  the  walls,  the  hearth  area  In  the  Hudnut  Phase  always  Is  in  the  center 
of  the  structure.  Whether  this  shift  reflects  a  change  In  the  size  of 
organization  of  the  family  unit  occupying  the  structure  or  In  the  position  of 
the  entryway  or  construction  of  the  superstructure  Is  open  to  conjecture. 


IM- 


V/J-.V 

•  A  *  • 


*  »  ’  •  m  * 

w’  V" 


* 


> 


-  -  • .  > 


-  • 


•"  ^  .*• 


RD-fli66  7S0 


UNCLASSIFIED 


SUHAARV  OF  RESULTS  CHIEF  JOSEPH  DAN  CULTURAL  RESOURCES  </ 
PROJECT  NASHINGTON<U>  UASHINOTON  UNIV  SEATTLE  OFFICE  OF 
PUBLIC  ARCHAEOLOGV  S  K  CAMPBELL  ET  RL.  19B5 
DRCH67-78-C-8ie6  F/G  576  NL 


While  we  believe  (and  will  argue  at  greater  length  below)  that  there  are 
social  changes  from  the  Kartar  to  Hudnut  Phase,  the  relocation  of  the  fire  In 
the  dwelling  may  merely  reflect  physical  differences  In  the  structure  Itself. 

Pits  found  In  Hudnut  Phase  housepits  also  contrast  with  those  from  the 
Kartar  Phase.  In  at  least  two  of  the  Kartar  housepits  at  45-0K-11,  Interior 
pits  were  several,  small,  and  generally  empty  (except  for  a  possible  shell 
lining).  By  contrast,  during  the  Hudnut  Phase,  Interior  pits  occur  less  often 
but  usually  are  larger  and  replete  with  debris.  From  the  high  densities 
of  bone,  rock,  debitage,  and  even  stone  tools,  but  not  shell  (Table  14-3)  we 
Infer  that  most  of  them  are  trash  pits.  We  must  be  cautious  In  Inferring 
function  as  the  pits  could  be  abandoned  storage  pits  later  filled  with  trash. 
Some  did  apparently  serve  special  functions,  such  as  the  pits  In  Housepit  3 
at  45-(K-258,  which  contained  anvil  or  grinding  stones  and  large  quantities  of 
crushed  bone;  or.  In  the  same  structure,  pits  which  may  have  footed  large 
support  posts.  While  30  Interior  pits  were  recorded  within  Hudnut  structures, 
few  floors  contained  more  than  two  (Housepit  3,  45-0K-258,  being  a  notable 
exception  with  eight).  The  dissimilarities  between  Interior  pits  of  the 
Kartar  and  Hudnut  Phases  suggests,  again,  that  the  role  these  features  played 
In  day-to-day  activities  may  have  shifted. 

The  37  postmolds  recorded  separately  In  Hudnut  structures,  as  well  as 
possible  postholes  which  were  recorded  as  pits  or  depressions,  provide  the 
most  striking  contrast  with  Kartar  structures  where  no  postmolds  were 
recorded.  Unfortunately,  these  holes  and  remains  of  posts  give  us  little 
Indication  of  the  dwellings'  construction.  At  45-0K-258»  the  alignment  of 
postholes  and  larger  pits  In  Housepit  3,  thought  to  have  held  major  beams. 
Indicated  a  quadrilateral  support  system,  while  In  Housepit  5,  an  arcing 
pattern  of  smaller  beams  was  noted.  The  major  problem  In  discerning  patterns 
In  the  numerous  postmolds  Is  the  presence  of  multiple  floors,  each  floor 
containing  only  a  few  postholes  which  do  not  align  with  post  positions  In 
earlier  or  later  floors.  Postholes  from  the  Hudnut  Phase  contain  more  trash 
than  those  In  Coyote  Creek  Phase  housepits  (Table  14-3),  perhaps  because  posts 
were  removed  when  the  house  was  abandoned  and  material  from  the  next 
occupation  sifted  In.  Especially  striking  however  are  the  number  and  size  of 
f I  re-mod  1 f I ed  rock  In  the  Hudnut  Phase  postholes:  using  rocks  to  provide  a 
stable  footing  for  supports  seems  to  be  characteristic  of  this  time  period 
(note  the  high  density  of  FMR  by  weight  in  the  Hudnut  Phase,  Table  14-3). 

Organization  of  Activities 

Activity  areas  are  more  difficult  to  delineate  In  Hudnut  than  in  Kartar 
Phase  dwellings;  the  collapsing  of  many  years  of  use  Into  a  single  floor  or 
several  floors  Into  a  single  feature  number  makes  It  Impossible  to  tease  out  a 
short-term  picture  of  activity.  However,  there  Is  evidence  of  processing 
activities  In  the  Hudnut  dwellings  which  was  not  found  In  Kartar  Phase  houses. 
Whether  these  activities  were  not  represented  in  our  sample  of  Kartar  Phase 
houses,  were  outdoor  activities  during  that  phase,  or  were  first  practiced  In 
the  Hudnut  Phase,  Is  uncertain.  The  evidence  for  new  activities  being 
practiced  indoors  Is  not  overwhelming,  but  does  suggest  that  real  changes  In 


dally  organization  were  taking  place.  We  have  already  mentioned  changes  In 
the  locations  and  construction  of  firepits.  A  second  line  of  evidence  Is  the 
high  density  of  material  In  the  vicinity  of  the  central  firepit  which 
Indicates  that  It  served  as  a  focus  of  activity— all  kinds  of  activity— which 
the  Kartar  examples  did  not  exhibit.  Of  course,  we  also  have  noted  the  many 
floors  and  reoccupation  of  Hudnut  Phase  housepits,  and  the  high  density  of 
material  In  Hudnut  features  may  simply  reflect  this  Intensive,  continuous  use. 
Therefore,  density  measurements  alone  cannot  boar  the  burden  of  proof. 

However,  a  third  Indicator  of  new  and  different  activities  taking  place  within 
Hudnut  Phase  housepits  lies  In  the  many  pits  and  debris  scatters  which  cover 
the  floors.  Unlike  In  the  Kartar  Phase,  several  very  dense  bone  scatters 
occur  on  Hudnut  Phase  housopit  floors,  as  do  examples  of  llthic  workshops  (see 
Housepit  1  at  45-0K-250,  for  example)  and  concentrations  of  salmon  bone  (often 
as  complete  skeletons).  Some  pits  reflect  a  specialized  use,  such  as  the  pits 
filled  with  crushed  bone  at  45-(K-258,  Housepit  3. 

Another  aspect  of  changing  activities  within  Hudnut  Phase  housepits  Is 
Indicated  by  the  faunal  and  artifact  assemblages  within  these  housepits.  We 
do  not  use  these  assemblages  to  pinpoint  the  location  of  specific  activities 
within  the  houses  themselves,  but  rather  to  look  at  the  structure  as  a  whole 
and  so  to  examine  the  role  of  the  dwelling  within  the  site,  and  by  extension, 
the  site  within  the  system.  In  our  report  on  the  excavation  at  45-00-211,  we 
noted  that,  of  the  four  housepits  uncovered  there,  two  held  abundant  salmon 
remains,  while  the  other  two  contained  much  deer  or  deer-sIze  bone.  The 
latter  two  also  yielded  more  projectile  points  from  the  floor,  and  we 
suggested  (following  Brauner  1976)  that  the  projectiles  were  carried  Into  the 
housepits  with  the  meat  and  were  removed  during  final  processing.  We  also 
suggested  that  45-00-211  shows  that  the  ethnographic  pattern  of  winter 
dwellings  and  summer  fishing  camps,  noted  for  the  Nespelem  and  Sanpol  i  by  Ray 
(1932),  was  In  place  as  'ong  as  3,000  years  ago.  The  sequence  of  houses  at 
45-00-211  show  a  shifting  focus  at  the  site — from  hunting  to  fishing,  bock  to 
hunting  and  then  to  fishing— and  that  the  site  served.  In  turn,  as  both  a 
winter  habitation  and  a  summer/ fa  1 1  fishing  camp.  Later,  we  discerned  a 
similar  pattern  among  the  pit  dwellings  at  45-0K-4,  where  several  structures 
contained  almost  no  fish  bone  while  olners  seemed  to  contain  little  else.  At 
Housepit  2,  45-0K-4,  the  earlier  floor  was  littered  with  salmon  remains  while 
the  second  floor  contained  almost  none.  Therefore,  we  suggest  that,  not  only 
were  new  activities  being  Introduced  Into  the  dwelling  at  this  time,  but  the 
dwellings  themselves  were  evolving  specialized  functions  within  the  yearly 
round.  We  have  no  evidence  for  this  phenomenon  In  the  earlier  period. 

SUMMARY 

The  Hudnut  Phase  housepit,  then,  is  marked  by  Its  oval  to  circular  shape, 
postholes,  trash  pits  and  special  function  pits,  and  a  central  hearth  area 
around  which  activity  of  the  day  revolved.  These  housepits  usually  were 
occupied  and  re-occupled  several  times,  often  with  extensive  modifications  to 
the  original  excavation,  so  that  the  archaeological  record  Is,  at  Its 
simplest,  several  sequential  floors  or,  at  Its  most  complex,  a  series  of 


overlapping  pit  structures  of  uncertain  succession.  Activity  areas  are 
similarly  obscured  by  the  complex  stratigraphy,  but  It  appears  that  the 
dwellings  were  being  used  for  more  numerous  and  and  varied  types  of  dally 
activities  and  were  themselves  evolving  Into  season-specific  structures. 

COYOTE  CREEK  PHASE  HOUSES 

Structures  dating  to  the  Coyote  Creek  Phase  were  excavated  at  three 
sites  (Table  14-5).  Fifteen  of  the  17  structures  were  from  adjoining  sites 
45-0K-2  and  45-0K-2A,  which  may  have  once  been  part  of  a  continuous  occupation 
area.  The  situation  Is  similar  to  that  for  the  Kartar  Phase;  the  majority  of 
the  houses  are  from  a  single  site  and  we  do  not  know  how  representative  that 
site  Is  of  all  Coyote  Creek  villages  or  structures. 

Houses  at  all  three  sites  are  generally  circular  pit  dwellings,  with 
diameters  of  less  than  14  m  (Table  14-5).  Walls  are  either  steep  or  gently 
sloping,  sometimes  both  in  the  same  structure.  Some  of  the  houses  are  very 
shallow,  and  may  be  considered  surface  structures,  while  others  are  more 
typical  of  the  sem i-subterranean  dwelling.  However,  of  the  14  houses  whose 
depth  Is  known,  only  three  are  more  than  50  cm  deep.  Indicating  that  deep  pit 
houses  may  no  longer  have  been  used.  It  may  be  that  the  local  populace  no 
longer  wanted  or  could  afford  to  put  the  time  and  effort  Into  the  construction 
of  deeper  pits,  and  was  content  with  shallower,  less  permanent  construction. 
Two  attributes  of  the  Coyote  Creek  Phase  houses  support  this  Interpretation 
(Table  14-5).  The  first  Is  the  nearly  total  lack  of  postholes  which  Is  most 
pronounced  when  compared  with  the  Hudnut  Phase  where  37  postholes  were 
recorded  among  19  housepits.  The  lack  of  postholes,  coupled  with  the 
shallowness  of  the  structure,  suggests  a  different  form  of  superstructure  than 
In  either  the  Hudnut  or  Kartar  Phases.  Secondly,  Coyote  Creek  houses  have 
little  Indication  of  extensive  re-occupatlon.  Generally  only  a  single  floor 
was  recorded  and  the  density  of  material  from  the  floor  Is  much  lower  than  the 
Hudnut  Phase  floors  (with  the  exception  of  FMR;  see  Table  14-3).  We  take  this 
to  be  evidence  of  a  more  transitory  occupation;  that  Is,  a  house  might  be 
occupied  for  a  season  or  several  seasons,  but,  unlike  the  Hudnut  housepits,  it 
Is  not  re-occupled  again  and  again  over  hundreds  of  years.  The  reasons  for 
this  are  unknown. 

Interior  Features 

Interior  features  are  similar  to  those  from  the  Hudnut  Phase.  A  central 
hearth  area  Is  still  the  major  source  of  heat  and  light;  only  one  structure 
contains  a  second  firepit.  Structure  1  at  45-0K-287  has  a  smaller  flreplt 
near  the  structure's  wall  as  well  as  the  central  hearth  area,  a  pattern  we 
first  noted  In  the  Kartar  Phase. 

Interior  pits  become  scarcer  In  the  Coyote  Creek  Phase.  In  House  Z  at 
45-0K-2A,  a  small  pit  only  12  cm  deep  contained  many  fish  bones,  while  In 
House  9,  an  Interior  pit  was  1.2  m  across  and  40  cm  deep.  In  Housepit  2  at 
45-0K-258,  an  Interior  pit  was  nearly  one  meter  In  diameter  and  85  cm  deep.  A 
small  pit  In  the  House  3  floor  at  45-0K-2  contained  a  human  cranium.  Given 


our  four  examples,  the  reader  can  see  that  It  Is  difficult  to  draw 
generalizations  about  Interior  pits  In  the  Coyote  Creek  Phase.  They  seem  to 
have  been  opportunistically  constructed;  that  Is,  they  were  dug  to  suit  the 
purpose  at  hand,  but  were  not  excavated  on  a  regular  basis  or  to  specific 
proportions. 

Three  of  the  houses  at  45-0K-2  have  not  been  mentioned  In  the  discussion 
so  far — House  6,  House  E,  and  Structure  F,  which  date  to  1800-1830  AD.,  1850- 
1894  AD.,  and  1650-1800  AD.,  respectively.  These  three  houses  are 
completely  different  from  the  earlier  houses  discussed  above.  They  are 
rectangular  surface  structures  with  either  no  walls  or  a  short  wall  built  up 
around  the  perimeter.  House  6  even  has  an  Interior  "wall"  or  rim  of  soil 
which  sets  off  the  eastern  third  of  the  house.  Interior  pits  do  not  occur, 
but  Interior  earth  ovens — deep,  rock-lined  firepits — and  more  traditional 
hearth  areas  are  present.  Historic  artifacts,  carbonized  layers  of  matting, 
FHR  clusters  and  food  processing  areas  have  all  been  Identified  on  the  floors 
of  these  three  structures.  There  Is  no  readily  apparent  evolutionary  line 
leading  from  the  housepits  of  the  Kartar  Phase  to  the  surface  structures  of 
the  historic  period  at  45-0K-2,  and  It  may  be  that  the  attributes  which  appear 
so  quickly  and  unexpectedly  here  have  their  roots  elsewhere. 

EXTERIOR  OCCUPATION  SURFACES.  FIREPITS.  AND  PITS 

Exterior  occupation  surfaces,  pits,  and  firepits  are  structured  feature 
types.  They  have  definable  boundaries  and  regularly  distributed  contents 
setting  them  apart  from  debris  scatters,  a  second  category  of  exterior 
features  to  be  discussed  below.  Also,  these  three  feature  types  occasionally 
occur  In  association  with  each  other,  the  two  smaller  features  originating  In 
the  exterior  occupation  sufaces.  Therefore,  we  consider  these  three  feature 
types  as  a  group. 

EXTERIOR  XCUPATION  SURFACES 

These  features  are  former  land  surfaces  upon  which  evidence  of  In  situ 
activity  remains,  with  the  surface  Itself  being  the  primary  criterion.  A 
hardening  of  the  soil  or  a  change  in  the  types  of  soil,  verified  by 
stratigraphers,  constituted  evidence  of  a  surface.  The  types  and  intensity  of 
activities  recorded  In  these  features  Is  quite  varied,  as  Is  their  size. 

Other  features  of  this  type  have  been  dubbed  "activity  areas"  or  "living 
surfaces;"  our  phrase  was  chosen  to  be  neutral  In  terms  of  the  number  and 
types  of  functions  the  feature  served. 

One  caveat  Is  necessary:  although  those  "exterior"  surfaces  have  been 
placed  Into  this  category  because  there  was  no  evidence  of  their  being 
"Interior"  house  floors,  some  of  them  may  be  Just  that.  Some  of  tne  surfaces 
were  recorded  In  Isolated  excavation  units  which  may  have  come  down  in  the 
middle  of  housepits  and  so  revealed  no  walls.  In  other  Instances,  the 
occupation  surfaces  occupied  shallow  depressions  above  older  housepits;  In 
these  cases,  no  structural  supports  were  In  evidence  but  It  Is  possible  they 
were  shallow  surface  structures.  Both  these  scenarios  apply  particularly  to 


Hudnut  Phase  sites  where  the  complex  stratigraphy  Indicates  long  and  varied 
site  use  above  and  below  recorded  housepits. 

Kartar  Phase 

Looking  first  at  the  Kartar  Phase,  we  find  17  occupation  surfaces  at 
three  different  sites;  14  are  at  45-OK-ll,  and  are  coeval  with  the  housepits 
there;  two  are  In  the  rockshelter  at  45-00-326;  and  a  large  well-preserved 
example  Is  at  open  site  45-0K-268.  Four  of  these  Kartar  Phase  occupation 
surfaces  were  excavated  extensively  and  enough  to  gain  a  clear  picture  of  the 
distribution  of  activities  across  the  surface. 

Two  large  occupation  surfaces  at  45-OK-ll  were  exposed  In  block 
excavations.  Occupation  Surface  A,  In  Area  2,  was  seven  meters  across  and 
occupied  a  very  shallow  (20  cm)  depression,  which  apparently  resulted  from 
use,  not  from  aboriginal  digging.  The  surface  could  be  divided  Into  two 
parts:  the  central  area,  which  contained  two  firepits,  was  darkly  stained 
with  charcoal  and  littered  with  debris.  Shell,  abundant  In  the  firepits,  was 
not  plentiful  on  the  surface  Itself.  The  periphery  of  the  occcuparion  surface 
lay  on  the  slope  of  the  depression  and  held  larger  pieces  of  trash  and  a 
concentration  of  shell;  It  was  deemed  a  disposal  zone.  Occuparion  Surface  B 
In  Area  3  also  had  a  central  and  peripheral  zone,  with  a  chipping  station  of 
Jasper  flakes  In  the  center  and  a  scatter  of  large  bone  fragments  and  Jasper 
flakes  across  a  5.5  m2  area  (the  predominance  of  Jasper  on  this  surface  was 
unusual  given  the  high  frequency  of  basalt  and  quartzite  flakes  In  all  other 
Kartar  Phase  features  at  45-OK-ll). 

A  third,  large  exterior  occupation  surface  was  excavated  at  45-0K-288. 
Similar  In  age  (4500  BP.)  to  the  other  two,  this  confined  area  also  showed  a 
deliberate  patterning  of  activities  across  It.  Near  a  central,  unprepared 
flreplt  were  eight  discrete  clusters  of  small  bone  fragments.  Pounding  and 
cutting  tools  occurred  around  those  bone  clusters,  and  bitterbrush  seeds  were 
within  the  flreplt.  The  season  of  use  for  this  surface  is  suggested  to  be  late 
spring  and  late  summer.  This  occupation  surface  also  occupies  a  shallow,  non- 
excavated  depression,  as  does  a  fourth  large  surface  within  the  rockshelter  at 
45-00-326.  This  last  surface  has  some  of  the  same  attributes  as  the  other 
three— central  flreplt,  shallow  depression,  high  density  of  materials — but  any 
regular  distribution  of  artifacts  or  activities  has  been  obscured  by  several 
later  large  prehistoric  pits. 

When  we  compare  the  density  and  distribution  of  material  In  Kartar  Phase 
housepits  and  exterior  occupation  surfaces,  we  note  several  similarities:  the 
spatial  arrangement  of  certain  activities,  associated  firepits  and  pits,  the 
densities  of  shell,  FMR,  stone  and  bone  tools.  There  are,  however,  some 
notable  differences.  First,  the  density  of  bone  Is  more  than  twice  as  great 
(by  weight)  on  exterior  surfaces,  and  bone  fragments  tend  to  be  smaller.  This 
suggests  to  us  that  meat  processing  was  primarily  an  outdoor  activity,  with 
evidence  of  primary  butchering  recorded  In  bone  scatters  and  further 
processing  taking  place  In  the  multiple-use,  exterior  surfaces.  Stone 
debitage  Is  also  more  abundant  on  exterior  surfaces  than  on  housepit  floors, 
and  so  knapping  may  have  been  more  common  as  an  outdoor  activity  as  well.  The 


formation  of  shallow  depressions  within  the  four  major  occupation  surfaces  and 
their  definable  boundaries  further  suggests  that  they  may  have  been  sheltered 
In  some  way,  perhaps  by  a  windbreak  or  a  ramada,  although  no  evidence  of  such 
structures  has  been  found.  However,  we  can  think  of  no  other  reason  why  the 
outdoor  activity  areas  would  be  so  regularly  distributed  and  confined. 

Hudnut  Phase 

During  the  Hudnut  Phase,  the  constant  re-occupatlon  and  modification  of 
sites  or  the  rapid  accumulation  of  natural  strata  or  both  precluded  the 
development  of  well-formed,  well-preserved  activity  areas.  Although  more  are 
recorded  from  the  Hudnut  Phase  than  the  preceding  phase,  none  revealed  the 
same  patterning  of  materials  and  features.  Few  were  large,  although  several 
were  extensively  excavated.  Many  of  the  recorded  occupation  surfaces  occur  In 
the  depressions  above  Hudnut  Phase  housepits.  Me  have  speculated  that  some  of 
these  may  have  held  temporary  structures,  but  as  with  the  Kartar  Phase,  have 
no  real  evidence  to  support  this.  There  are  14  small  postholes  in  the 
depression  above  Housepit  3  at  45-0K-258,  but  unfortunately,  no  corresponding 
occupation  surface. 

Lacking  specific  surfaces  to  describe  in  detail,  we  resort  to 
generalizing  about  Hudnut  Phase  exterior  surfaces  from  the  density  figures 
(Table  14-6).  We  find  that  Hudnut  Phase  housepit  floors  are  much  richer  In 
bone  than  exterior  surfaces,  although  the  bone  Is  about  the  same  size.  This, 
coupled  with  the  high  density  of  bone  In  Interior  pits  and  f I rep  Its,  suggests 
that  secondary  meat  processing  has  become  an  Indoor  as  well  as  an  outdoor 
activity  during  this  period.  In  the  Kartar  Phase,  bone  density,  measured  by 
either  weight  or  number.  Is  higher  In  exterior  occupation  surfaces  than  In 
house  floors  (Table  14-7),  while  the  reverse  Is  true  In  the  Hudnut  Phase 
(Table  14-8).  In  the  Coyote  Creek  Phase  there  Is  less  difference  between  the 
density  values  for  house  floors  and  exterior  occupation  surfaces  and  the 
rank  orders  of  the  two  reverse  depending  on  whether  count  or  weight  Is  used  as 
the  density  measure  (Table  14-9). 

Coyote  Creek  Phase 

In  the  Coyote  Creek  Phase,  few  exterior  occupation  surfaces  were 
identified.  Site  45-00-214,  an  open  camp  site,  contains  the  best  examples. 
They  are  all  small,  confined  areas  (less  than  4  m  In  length,  more  often  less 
than  2  m),  littered  with  FMR,  bone,  cutting  and  pounding  tools,  and  associated 
with  pits  and  f I  rep  Its.  As  in  the  Hudnut  Phase,  no  specific  pattern  of 
activities  could  be  discerned.  Unlike  the  Hudnut  or  Kartar  Phases,  exterior 
occupation  surfaces  were  rare  at  Coyote  Creek  housepit  sites. 

EXTERIOR  FI  REP  ITS 

Formal  differences  In  Kartar  and  Hudnut  Phase  exterior  firepits  are 
subtle  but,  we  feel,  reflect  real  changes  In  the  way  firepits  were  used.  In 
both  phases,  firepits  tend  to  be  medium-sized  (50-70  cm  diameter)  and  shallow 


Table  14-7.  Ranking  of  feature  types  by  material  density,  Kartar  Phase 


Table  14-8.  Ranking  of  feature  types  by  material  density,  Hudnut  Phase. 
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Table  14-9.  Ranking  of  feature  types  by  material  density. 
Coyote  Creek  Phase. 
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(less  than  25  cm  deep),  but,  as  we  have  noted,  material  density,  especially  of 
bone.  Is  higher  In  the  Kartar  Phase  (Table  14-6).  Possible  reasons  for  this 
difference  Include  small  sample  size  and  differential  preservation;  however, 
less  Intensive  or  extensive  use  of  the  Hudnut  Phase  exterior  fl rep  its  Is  also 
a  possibility.  Five  of  the  eight  Kartar  Phase  f I  rep  Its  occur  at  45-0K-1 1  and 
are  thus  associated  with  long-term  housepit  occupations;  most  of  the  Hudnut 
Phase  f I  rep  Its,  however,  were  found  at  temporary  campsites  and  may  not  have 
had  recurrent  use. 

A  major  formal  distinction  In  firepits  Is  the  advent  of  the  rock-filled 
earth  oven  In  the  Coyote  Creek  Phase.  Ten  "ovens",  defined  as  "pits  used  to 
cook  food  or  heat  other  materials  with  trapped  heat",  were  Identified  at  45- 
OK-2  (Campbell  1984a).  Not  all  were  rock-filled;  some  still  contained  their 
layers  of  fuel  as  well.  Some  even  occurred  within  housepits.  Some  of  the 
ovens  at  45-0K-2  date  to  the  Hudnut  Phase,  and  large  cooking  pits  dating  to 
that  period  have  been  found  at  other  sites  as  well  (e.g.,  45-00-242). 

On  the  other  hand,  rock-filled  ovens  at  the  project  are  confined  to  Coyote 
Creek  Phase  assemblages.  Of  the  examples  recorded  at  45-0K-2,  45-00-214,  and 
45-00-204  some  may  be  as  old  as  1200  B.P.,  but  only  one  (at  45-00-204)  has 
been  directly  dated  to  5-600  B.P.  They  are  circular,  about  a  meter  In 
diameter,  and  up  to  35  cm  deep.  However,  an  earth  oven  from  45-0K-208  In  the 
RM  590  area  Is  radiocarbon  dated  at  2465±200  (dendrocorrected  date.  Table  D-4, 
Appendix  0;  see  Chatters  1984:A121  for  description  of  feature  and  original 
date).  In  general.  Coyote  Creek  Phase  firepits  tend  to  be  much  larger  (ca.  1 
m  diameter)  than  earlier  firepits  and  are  filled  with  FMR  (note  high  density 
of  FMR  in  (^yote  Creek  exterior  firepits  in  Table  14-6);  It  may  be  that  many 
of  them  are  poorly  preserved  ovens. 

EXTERIOR  PITS 

Exterior  pits  occur  at  both  habitation  and  camp  sites  in  all  three 
phases.  There  seems  to  be  little  change  In  form  In  these  pits  through  time, 
despite  some  Indications  to  the  contrary.  For  example.  It  appears  that  Kartar 
Phase  pits  are  smaller  than  those  of  succeeding  phases  (those  at  45-0K-1 1  and 
45-0K-288  are  usually  less  than  50  cm  ^n  diameter),  until  the  very  large, 
bell-shaped  pits  In  the  rockshelter  at  45-00-326  are  Included.  Hudnut  Phase 
pits  also  might  be  considered  small,  when  the  total  number  and  volume  are 
taken  Into  account  (Table  14-6).  However,  so  many  Hudnut  Phase  pits  were 
Incompletely  excavated  or  poorly  preserved  that  only  a  portion  of  each  has 
been  recorded.  Thus,  apparently  distinctive  attributes  of  exterior  pits  in 
each  phase  are  not  so  distinctive  on  closer  scrutiny. 

Seventeen  pits  were  recorded  at  three  Kartar  Phase  sites.  Those  at  45- 
OK-1 1  and  45-0K-287  are  generally  small  and  between  20-30  cm  deep.  The 
function  of  these  pits  is  unknown;  they  are  filled  with  camp  trash.  Some  may 
have  been  used  for  cooking  or  heating,  but  not  enough  evidence  remains  to 
label  them  "firepits."  The  seven  pits  at  the  rockshelter,  45-D0-326,  are  very 
different  from  those  at  the  other  two  sites.  These  pits  were  a  meter  or  more 
in  diameter  and  50-75  cm  deep.  They  were  straight-sided,  bell-  or  basin- 
shaped  in  form,  and  contained  primarily  bone  scrap  and  other  debris  from  the 
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occupation  surfaces  which  surrounded  them.  They  cut  Into  each  other  and  were 
cut  into,  in  turn,  by  later  Hudnut  Phase  pits  of  similar  size,  form,  and  fill. 
However,  even  though  one  might  hope  that  such  pits  would  be  filled  with 
material,  we  find  that  Kartar  Phase  exterior  pits  contain  much  less  material 
than  pits  of  succeeding  phases. 

Twenty-two  exterior  pits  were  recorded  at  seven  Hudnut  Phase  sites,  most 
at  habitation  sites  contemporaneous  with  housepit  occupations.  There  Is  a 
great  deal  of  variation  In  pit  size  during  this  period:  some  are  arouna  50  cm 
in  diameter  (45-55  cm),  but  most  are  between  90  and  130  cm  across,  and  from 
55-80  cm  deep.  Only  two  of  the  large  pits  occur  In  the  rocKshelter  (45-00- 
326);  others,  at  45-00-211,  45-OK-250,  and  45-0K-4,  are  associated  with 
housepit  occupations.  Several  large  pits,  which  may  have  been  cooking  pits, 
were  recorded  In  the  fill  above  Hudnut  Phase  housepits  at  45-00-242.  The 
exact  function  of  the  Hudnut  Phase  pits  Is  obscured  by  later  fill  or  poor 
preservation,  but  a  variety  of  functions  appear  to  have  been  served.  The  pits 
at  45-00-242,  for  example,  each  contained  several  overlapping,  smaller, 
carbon-  and  debris-filled  pits  (several  recorded  under  a  single  feature 
number),  while  at  45-00-326,  only  general  trash  was  lightly  scattered  through 
the  pit  fill.  Several  pits  at  45-0K-258,  45-0K-4,  and  45-00-211  contained 
many  salmon  bones  and,  occasionally,  an  articulated,  nearly  complete  salmon 
skeleton,  while  other  pits  at  the  same  sites  contained  no  fish  bone.  Shell, 

In  the  form  of  hinge  pieces.  Is  also  a  major  constituent  of  the  Hudnut  Phase 
pits.  Thus  It  appears  that  there  may  be  some  differences  In  function  or 
Intensity  of  use  between  the  Kartar  and  Hudnut  Phases,  even  though  we  cannot 
say  exactly  what  those  functions  were. 

Seven  Coyote  Creek  sites  yielded  a  total  of  fifteen  exterior  pits.  Again 
variety  Is  the  key  word  In  describing  size,  shape,  and  contents.  The  pits 
range  from  a  small,  shallow  cache  of  bone  and  stone  tools  (some  fishing 
Implemants)  at  45-00-214  to  large  (1  m  plus),  deep  (70  cm)  pits  at  45-0K-2  and 
45-0K-258.  As  with  the  Hudnut  Phase,  the  larger  pits  are  more  frequenr. 

Unlike  Hudnut  Phase  pits,  the  Coyote  Creek  Phase  pits  contain  a  great  deal  of 
bone  scrap  and  FMR.  Salmon  appears  in  high  frequencies,  although  less  than  In 
the  preceding  phase  (Table  14-6).  Campbell's  conclusion  that  pits  at  45-0K-2 
contain  "no  evidence  of  any  other  function  beside  storage,"  should  apply  only 
to  Interior  pits  since  the  contents  of  exterior  pits  Imply  meat  processing  or 
cook  I ng . 

DEBRIS  CONCENTRATIONS/ SCATTERS 

We  use  the  labels  debris  concentration  or  debris  scatter  tor  unstructured 
features  characterized  by  unusually  high  density  or  Isolation  of  particular 
categories  of  material.  As  discussed  In  the  research  design  (Campbell  1984b), 
the  labels  concentration  and  scatter  are  not  contradictory.  Concentration 
Indicates  the  high  density  of  material,  relative  to  the  surrounding  matrix. 
Scatter  Indicates  that  the  spatial  arrangement  of  the  debris  Is  random. 

Each  kind  of  debris  scatter  can  vary  from  very  limited  concentrations  of  a  few 
pieces  to  thick  midden  deposits.  Because  debris  scatters  are  unstructured, 
they  lack  standard  forms  or  patterning  diagnostic  of  temporal  phases. 


However,  the  frequency,  contents,  and  associations  of  debris  scatters  In  sites 
of  different  ages  would  be  a  fruitful  avenue  for  further  research.  Table  14-10 
presents  measures  of  debris  scatter  contents  by  phase;  however,  we  restrict 
our  discussion  to  pointing  out  a  few  trends  and  biases  In  the  data. 

First,  biases  In  the  debris  scatter  data  are  created  by  the  excavation  of 
"content  features."  A  content  feature  was  defined  when  an  unusual 
concentration  of  a  specific  type  of  material  (bone,  FMR,  less  often  shell)  was 
encountered  within  a  unit  level.  Those  artifacts,  and  those  artifacts  alone, 
were  removed  and  recorded  as  the  feature.  Other  material  collected  from  the 
pit  or  the  screen  was  labelled  as  "unit  level  material"  and  considered 
separately.  Thus,  In  a  scatter  of  large  bone,  only  the  large  bone  would  be 
collected  as  the  feature;  smaller  pieces  were  bagged  separately.  This 
procedure  has  biased  the  mean  weight  tabulations  for  bone  concentrations.  In 
an  FMR  scatter,  only  FMR  would  be  collected  and  other  material  would  be 
recorded  elsewhere,  thus  decreasing  the  density  measurements  of  other  material 
types  in  FMR  scatters.  This  approach  was  an  exception  rather  than  the  rule, 
and  was  applied  more  often  to  FMR  scatters  than  to  other  types  of  features. 

One  well-preserved,  dense  bone  scatter  is  recorded  In  each  of  the  three 
phases:  Kartar  Phase  at  45-OK-t 1 ,  Hudnut  Phase  at  45-00-242,  and  (ioyote  Creek 
Phase  at  45-0K-258.  In  each  of  these,  large  bone  predominates  with  pockets  of 
crushed  bone  occurring  as  well.  Deer  Is  by  far  the  most  abundant  species  with 
mountain  sheep  and  pronghorn,  as  well  as  other  large  game,  occasionally 
represented.  Each  of  these  three  large  bone  scatters  (from  4  to  8  m  across) 

Is  associated  with  a  housepit  occupation  at  the  site.  The  extremely  large 
average  bone  weight  noted  for  the  Kartar  Phase  (Table  14-10)  stems  from  the 
bias  discussed  above.  Also  the  high  density  of  tools  for  the  Kartar  Phase 
reflects  the  fact  that  the  bone  scatter  at  45-OK-ll  was  a  primary  butchering 
area  (the  distribution  of  the  bone  and  staining  of  the  soil  support  this 
contention),  while  the  large  Coyote  Creek  bone  layer  at  45-0K-258  Is  thought 
to  be  a  dump. 

FMR  scatters  are  more  frequent  and  denser  in  the  Coyote  Creek  Phase 
(Table  14-10).  This  repeats  the  trend  seen  in  other  exterior  features  where 
FMR  abundance  Increases  dramatical ly  In  the  Coyote  Creek  phase;  the  reasons 
for  this  trend  are  not  clear.  Again,  the  biases  discussed  above  make  density 
measurements  of  materials  associated  with  FMR  scatters  unreliable;  FMR  density 
Is  overestimated  and  density  of  other  materials  underestimated. 

S18MARY 

We  noted  In  our  descriptions  of  the  feature  types  certain  changes  In  the 
organization  of  activities  on  the  site  through  time;  these  changes  occur  for 
the  most  part  between  the  Kartar  and  Hudnut  Phases. 

Limited  evidence  from  45-OK-ll  suggests  at  least  two  families  or  an 
extended  family  within  the  dwelling,  with  activities  focused  around  two  or 
more  firepits  and  pits.  Primary  butchering  of  meat  occurred  at  the  exterior 
bone  scatters  with  secondary  processing  on  exterior  occupation 
surfaces.  Shellfish,  wherever  processed,  were  dumped  In  large  exterior 
middens  and  scatters;  shell  was  used  occasionally  to  line  housepit  walls  and 
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Interior  pits.  The  density  of  debitage  on  exterior  occupation  surfaces 
suggests  that  most  reduction  took  place  there,  but  Interior  firepits  also  were 
the  center  of  much  knapping  activity.  Tools  fell  Into  the  archaeological 
record  where  they  were  being  used  or  manufactured — bone  scatters.  Interior 
firepits,  exterior  occupation  surfaces.  (See  Tables  14-7,  8,  and  9)  for  a 
ranking  of  feature  types  by  density  of  material.)  The  point  of  this 
recitation  Is  that,  while  activities  of  all  types  took  place  Inside  the 
dwelling,  the  bulk  of  the  activity  occurred  outside. 

The  role  of  the  pit  dwelling  within  the  system  seems  to  expand  from  the 
Kartar  to  Hudnut  Phase.  Through  slow  shifts  In  degree,  activities  In  the 
Hudnut  Phase  are  organized  quite  differently  than  In  the  preceding  phase. 

Many  activities  now  take  place  primarily  within  the  housepits  themselves.  If 
we  can  use  the  ranking  of  feature  types  (Tables  14-7,  8,  and  9)  as  an 
Indication  (and  recognizing  the  dangers  and  biases  therein).  Bone  Is 
particularly  abundant  on  the  housepit  floors  and  In  Interior  firepits.  Only 
general  debris  scatters,  a  category  heavily  weighted  by  the  dump  stratum  at 
45-0K-250,  consistently  rank  above  interior  features  In  material  density. 

Secondly,  the  focus  of  activity  within  pit  structures  Is  a  central  hearth 
area,  an  unexcavated,  possibly  rock-ringed  fireplace.  No  division  of  work  or 
division  Into  social  groups  such  as  families  Is  evident  in  the  Hudnut  Phase 
housepit.  Thirdly,  In  the  Hudnut  Phase,  the  housepit  Itself  may  have  evolved 
a  seasonal  function.  Groups  of  pit  dwellings  analogous  to  the  ethnographic 
"winter"  village  have  been  recorded,  but  we  also  have  evidence  (see  the 
discussion  of  the  faunal  remains  In  the  45-00-211  housepits)  of  housepits 
occupied  solely  during  the  spring  or  summer  fish  runs,  the  subsurface 
equivalent  of  temporary  shelters  constructed  by  historic  groups  for  their 
summer  fish  camps. 

The  Coyote  Creek  Phase  Is  more  difficult  to  characterize,  since  there  are 
no  distinctive  shifts  In  the  Hudnut  to  Coyote  Creek  Phase.  Bone,  debitage, 
and  tools  occur  In  highest  density  In  Interior  features;  shell  and  FMK  in 
exterior  featues.  Rock-filled  ovens  appear.  Shallow  surface  structures  occur 
more  frequently,  culminating  In  the  mat  lodges  of  the  proton i stor I c  period. 

Although  there  Is  little  evidence  for  re-occupatlon  of  Coyote  Creek  Phase 
housepits,  their  shallow  nature  and  lack  of  elaborate  superstructure  suggest  a 
cultural  premium  on  mobility.  Many  of  the  feature  types  used  In  the  Ctoyote 
Creek  Phase  are  very  similar  to  those  of  the  Hudnut  Phase  (housepits,  central 
hearth  areas,  large  exterior  cooking  pits),  but  there  are  other  formal 
differences  (mat  lodges,  rectangular  structures,  rock-filled  ovens)  which 
suggest  significant  cultural  changes  In  this  last  period  of  prehistoric  occupation. 

GENERAL  INTERPRETATIONS  OF  PROJECT  AREA  PREHISTORY 

Analysis  and  Interpretation  of  features,  particularly  houses,  has  played 
a  fundamental  role  in  Interpreting  the  organization  of  activities  at  al  I 
project  sites.  However,  at  no  site  has  the  role  of  features  been  more 
Important  than  at  45-0K-11,  which  yielded  the  largest  single  assemblage  of 
houses  and  other  features  dating  to  before  4500  B.P.  on  the  Plateau.  This 
unprecedented  data  base  provides  an  opportunity  for  re-evaluatIng  many 


previous  Interpretations  of  Plateau  prehistory  (Lohse  1984). 

The  Interpretations  of  project  area  prehistory  discussed  here  may  not 
agree  with  those  In  other  chapters;  the  differences  are  one  of  theoretical 
Interpretation  rather  than  disagreements  about  the  prehistoric  record.  The 
perspective  followed  here  Is  that  presented  In  the  final  chapter  of  the  45-OK- 
11  report  (Lohse  1984;  see  also  Jaehnig  and  Lohse  1984).  In  this  view,  the 
cultural  system  Is  seen  as  responsive  to  a  set  of  vectors,  or  directional 
forces,  which  create  certain  pressures  to  which  the  system  must  adapt. 

Although  vectors  need  not  necessarily  be  negative,  most  are  seen  by 
archaeologists  as  points  of  stress  on  or  within  a  cultural  system. 

Environment,  demographics.  Ideology,  technology  all  create  problems  (or 
opportunities)  for  a  culture.  Change  results  either  when  the  culture  adopts  a 
new  response  to  an  existing  challenge,  or  when  one  or  more  of  the  vectors 
change.  A  sudden  Increase  In  population  density  would  be  an  example  of  the 
latter;  a  new  group  organization  In  the  face  of  continued  Increasing  density, 
an  example  of  the  former.  Cultural  adaptation  Is  seen  as  gradual  and 
continual . 

The  view  that  changes  In  economic  strategy  were  gradual  and  due  to 
various  Interacting  vectors  disagrees  with  the  theories  which  link  the 
emergence  of  sem Isedentism  or  the  winter  village  with  the  sudden  exploitation 
of  either  salmon  (Nelson  1969),  root  crops  (Ames  and  Marshall  1980),  or 
storage  (Schalk  and  Cleveland  1983).  Such  explanations  are  theoretically 
unsatisfying  because  they  do  not  explain  the  emergence  of  the  technology  or 
strategy  upon  which  the  development  of  villages  Is  supposedly  dependent;  more 
tellingly,  our  data  do  not  support  any  of  them.  To  summarize  the  argument 
made  In  detail  by  Lohse  (1984)  we  have  a  body  of  data  which  Indicates  that  no 
single  attribute  can  be  called  upon  to  explain  the  establishment  of  the 
village  pattern  across  the  entire  Plateau  and  that  villages  have  existed  upon 
the  Plateau  for  the  last  5000  years.  Our  most  telling  argument  against  the 
sudden  emergence  of  winter  villages  around  3000  years  ago  Is  45-0K-11,  a  large 
village  site  of  13  housepits  (estimated  3-5  contemporaneous),  occupied  at 
points  between  5500  and  4500  B.P.  Our  evidence  against  the  three  specific 
attributes  usually  cited  as  seminal  in  the  development  of  villages  comes  from 
features,  fauna,  and  artifact  assemblages.  Fishing,  root  processing,  and 
storage  are  all  represented  In  the  project  area  from  our  earliest  sites 
through  the  most  recent.  Granted,  there  does  seem  to  be  Increasing  dependence 
on  some  resources  (e.g.,  salmon  In  the  Hudnut  Phase)  and  Innovations  In 
technology  (e.g.  the  rock-filled  ovens  of  the  Coyote  Creek  Phase),  but  we  view 
these,  not  as  the  sudden  introduction  of  a  resource,  but  as  the  gradual 
emphasis  of  a  resource  already  In  the  repertoire;  and  occasional  Innovations 
of  form  do  not  neccessarlly  Indicate  a  concomitant  Innovation  of  function. 

What  then  do  the  Innovations  and  changing  emphases  In  feature  form 
Indicate?  I  believe,  and  here  I  differ  from  viewpoints  expressed  elsewhere  In 
this  volume,  that  two  negative  vectors  were  simultaneously  acting  upon  the 
late  Kartar  Phase  groups  In  the  area.  The  first  vector  Is  the  possible 
declining  productivity  of  the  shell  beds,  a  resource  upon  which  the  occupants 
of  45-0K-11  drew  heavily.  However,  other  than  some  Indications  of  Increased 
river  flow  and  lateral  movement  of  the  river  In  the  late  Kartar  Phase  (see 


Chatters  1984)  which  may  have  affected  shellfish  abundance,  I  have  no 
empirical  means  of  corroborating  or  refuting  this  suggestion  so  I  will  not 
dwell  on  It  as  a  possible  directional  force. 

The  second  vector,  for  which  there  is  ample  evidence.  Is  Increasing 
population  density  from  the  Kartar  to  the  Hudnut  Phase.  In  his  discussion  of 
site  clusters,  Salo  (Chapter  8)  notes  two  clusters  of  habitation  and  camp 
sites  in  the  Kartar  Phase,  widely  separated  ^long  the  river.  Four  such 
clusters,  overlapping  In  age,  occur  In  the  Hudnut  Phase.  Density  measurements 
and  the  evidence  of  multiple  floors  and  several  superposed  pit  structures 
indicate  frequent  re-occupatlon  and  Intensive  use  of  Hudnut  habitation  sites, 
much  more  so  than  in  Kartar  habitation  sites.  This  evidence  of  more  site 
clusters,  frequent  re-occupation  and  high  material  density  suggests  the 
following  interpretation.  The  success  of  human  habitation  in  the  area,  as 
evidenced  by  the  establishment  of  the  45-0K-1 1  village  arouna  5000  years  ago, 
was  accompanied  by  Increases  in  population.  As  group  size  reached  maximum 
IlmiTs  for  the  social  structure  and  supporting  resources  and  technology,  new 
groups  budded  off  Into  previously  unoccupied  areas,  such  as  the  left  bank 
(southern  or  Douglas  County  side)  of  the  Columbia  River.  Others  have 
suggested  that  the  opening  of  the  left  bank  habitation  sites  (45-00-211,  45- 
DO-242,  etc.)  Is  due  to  the  Improvement  of  the  local  environment  which  allowed 
the  previously  "marginal"  area  to  be  settled.  My  argument  Is  that  Increasing 
population  pressure  led  to  the  settlement  of  new  areas  whether  they  had 
"Improved"  or  not.  Because  new  groups  had  formed,  each  with  Its  own  territory 
of  habitation  and  camp  sites,  sites  were  re-used  more  frequently  as  groups 
moved  within  Increasingly  restricted  territorial  ranges. 

The  above  argument  Is  based  on  the  view  that  population  Increase  Is  a 
natural  result  of  a  successful  system  that  has  not  yet  reached  Its 
environmental  limits.  Once  the  population  has  reached  the  limits  of  the 
environment  and/or  cultural  system,  either  1)  growth  Is  limited;  2)  new 
technologies/strategies  evolve;  or,  3)  new  social  organizations  develop.  It 
Is  a  combination  of  the  last  two  factors  that  Is  responsible  for  the 
differences  between  the  Kartar  and  Hudnut  Phases. 
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SECTION  V:  SYNTHESIS 


Schalk  and  Cleveland  (1983)  review  the  archaeological  literature  for  the 
Columbia  Plateau  and  present  a  3-stage  model  of  prehistoric  subsistence 
systems  that  emphasizes  organizational  change.  The  first  stage,  broad 
spectrum  foraging.  Is  characterized  by  highly  mobile  groups  with  a  generalized 
resource  base  that  varies  with  local  resource  abundance,  and  a  generalized 
tool  kit  that  varies  little  from  site  to  site.  After  thousands  of  years,  this 
adaptation  Is  replaced  by  a  sem I  sedentary  adaptation,  signalled  by  the 
appearance  of  winter  pithouse  residences.  These  Indicate  an  organizational 
change  In  which  storage  replaces  hunting  as  the  primary  over-w I nter I ng 
strategy  and  residential  mobility  Is  severely  decreased.  No  other  major 
organizational  change  occurs  except  for  the  development  of  a  mobile  foraging 
strategy  based  on  horses  In  some  areas  of  the  Plateau  after  1700  AJ). 

The  archaeological  record  from  the  project  area  is  clearly  attributable 
almost  entirely  to  Schalk  and  Cleveland's  semisedentary  stage.  Schalk  and 
Cleveland  assume  that  the  semisedentary  adaptation  appears  around  3-4000  B.P., 
while  we  have  evidence  of  it  at  5100  B.P.  Although  the  extreme  ends  of  the 
occupation  span  may  represent  the  other  stages  of  their  model,  the  scale  of 
our  analysis  does  not  allow  us  to  examine  these  separately.  Because  the 
earliest  housepit  Is  5200-5100  B.P.,  the  first  part  of  the  Kartar  Phase  may 
not  fit  this  adaptatlonal  pattern.  Future  analysis  might  well  contrast  this 
earlier  period  with  the  later  Kartar.  Likewise,  the  impact  of  the  horse 
probably  was  felt  in  the  project  area  even  If  less  than  In  other  areas  of  the 
Plateau;  however,  our  analysis  is  not  In  short  enough  time  periods  to  look  at 
this  separately. 

Schalk  and  Cleveland  state  a  caveat  related  to  the  use  of  stage  models; 
the  stage  model  Is  Imposed  on  what  is  actually  a  record  of  continuous  change 
and  long-term  processes.  Here  the  project's  research  In  Rufus  Woods  Lake  can 
make  a  contribution.  The  archaeological  record  of  this  area  offers  excellent 
potential  for  examining  the  nature  and  processes  of  change  within  one  stage  of 
their  model,  the  semisedentary  adaptation.  Indeed,  this  preliminary  summary 
of  results  indicates  substantial,  regular  variation  in  the  organization  and 
structure  of  prehistoric  cultural  activities  through  6,000  years  of 
semisedentary  adaptation,  variation  that  cannot  be  explained  simply  by  changes 
In  local  resources  and  environments. 
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15.  DISCUSSION  AND  CONCLUSIONS 


by  Sarah  K.  Campbell 


The  most  general  outlines  of  prehistoric  occupation  of  the  project  area 
offer  little  surprise  as  they  are  consistent  with  what  Is  known  from  other 
areas  of  the  Plateau.  Stylistic  evidence  suggests  that  human  occupation  of 
the  project  area  began  around  6500  B.P.,  although  the  earliest  radiocarbon 
date  (dendrocorrected)  is  5400  BJ*.  Occupation  of  the  riverine  zone  was 
continuous  Into  historic  times.  Throughout  the  span  of  occupation, 
populations  supported  themselves  with  a  hunting  and  gathering  mode  of 
subsistence  utilizing  local  resources  such  as  artlodacty Is,  small  mammals, 
fish,  fruits,  and  roots.  Locally  available  woods,  llthic  materials,  bone,  and 
antler  were  used  for  fashioning  artifacts,  supplemented  by  imported  shells  and 
exotic  llthic  materials.  Substantial  dwellings  were  constructed  from  at  least 
5100  B.P.  on,  and  various  specialized  features  were  built  for  processing, 
storing,  and  cooking  food.  When  European  goods  became  available,  they  were 
Incorporated  Into  the  material  culture  gradually. 

Some  previous  studies  of  Plateau  prehistory,  based  on  smaller  samples 
with  more  temporal  discontinuities  and  fewer  occupations  representing  each 
period,  have  emphasized  contrasts  between  assemblages  of  different  ages. 

We  also  discuss  differences,  but  this  large,  systematically  collected  data 
base  provides  compelling  evidence  for  continuity  of  cultural  patterns  through 
time  and  the  general  subtlety  of  change.  Most  temporal  differences  we  observe 
In  the  prehistoric  record  are  matters  of  degree,  e.g.  a  decrease  In  the 
relative  frequency  of  basalt  projectile  points  or  an  Increasing  predominance 
of  a  few  taxa  among  the  faunal  remains.  Some  quantitative  differences, 
however,  are  so  large  In  magnitude,  or  happen  so  rapidly,  that  they  have  the 
appearance  of  qualitative  changes.  For  example,  there  Is  a  large  increase  In 
the  number  of  sites  and  total  amount  of  cultural  material  after  4000  B.P.  The 
Kartar  Phase  Is  distinguished  by  greater  abundance  and  diversity  of  cobble 
tools  than  later  assemblages,  more  use  of  basalt  in  making  flake  tools,  and  a 
microblade  Industry.  PIthouses  are  more  widely  and  evenly  distributed  during 
the  Hudnut  period,  the  only  time  they  are  found  on  the  south  side  of  the 
river.  The  remains  of  shellfish  are  abundant  at  Kartar  and  Hudnut  Phase  sites 
but  decrease  to  negligible  amounts  during  the  Coyote  Creek  period. 

Similar  observations  previously  have  been  made  about  the  prehistoric 
record  In  other  regions  of  the  Plateau;  nonetheless  we  make  a  contribution  In 
several  ways.  First,  the  project  report  series  provides  systematic  empirical 
documentation  for  our  generalizations.  Previous  syntheses  have  not  commonly 


provided  detailed  tabulations  of  data  to  support  descriptive  generalizations. 
Secondly,  we  have  used  BInford's  concepts  of  foraging  versus  collecting 
strategies  (BInford  1980)  as  an  organizing  device  for  Interpretation,  linking 
this  work  to  general  theoretical  issues  and  to  other  regional  research  (e.g.. 
Chatters  1984a}.  It  Is  possible  to  evaluate  the  significance  of  subtle 
quantitative  changes  such  as  we  observe  only  with  respect  to  such  a 
theoretical  framework.  Finally,  we  are  In  a  position  to  demonstrate  the 
complex  structure  of  the  Plateau  riverine  archaeological  record  and  to 
emphasize  the  Importance  of  developing  creative  strategies  for  studying  this 
record  in  ways  meaningful  for  Interpreting  the  cultural  system  as  a  whole. 

The  first  few  sections  of  this  chapter  summarize  the  general  parameters 
of  the  archaeological  record,  especially  systematic  comparisons  between 
phases.  This  Is  fol  lowed  by  a  section  summarizing  the  economic  strategy  of 
each  phase,  with  details  on  Individual  sites.  This  leads  to  a  consideration 
of  the  biases  affecting  our  Interpretation  of  the  prehistoric  record  and  to  a 
discussion  of  the  mechanisms  Involved  in  evolution  of  logistical  systems. 

OOCUPATION  SPAN  AN)  SITE  FREQUENCY 

In  order  to  roughly  estimate  population  levels  we  examined  the  frequency 
of  components  through  time  in  four  ways:  using  frequency  of  radiocarbon  dates 
In  absolute  time,  and  using  numbers  of  components  by  500  yr,  1000  yr,  and  2000 
yr  Intervals. 

The  frequency  of  radiocarbon  dates  by  time  (Salo,  Chapter  6)  suggests 
possible  population  fluctuations  throughout  the  occupation  span.  Minima  occur 
around  4000  and  2000  B.P.  Similar  results  are  obtained  when  components  are 
tabulated  by  500  yr  Intervals  (Miss,  Chapter  9);  this  distribution  has  minima 
between  4500  and  4000  B.P.  and  2000  and  1500  B.P.  When  1000  yr  Intervals  are 
used,  however,  the  frequency  of  components  forms  a  uni  modal  curve.  The 
frequency  of  components  by  phase  (Salo,  Chapter  6)  shows  yet  another  pattern. 
There  are  approximately  twice  as  many  sites  In  the  Hudnut  period  as  In  the 
Kartar  period.  This  could  Indicate  a  doubling  of  the  population  or  a  shift  In 
settlement  pattern  so  that  a  greater  proportion  of  sites  are  located  within 
the  project  boundaries.  The  number  of  sites  Increases  slightly  In  the  Coyote 
Creek  Phase.  The  general  increase  through  time  Indicated  In  the  phase 
analysis  masks  the  minima  and  the  drop-off  in  number  of  sites  noted  in  the  500 
and  1000  yr  Interval  tabulations.  A  relatively  low  number  of  sites  prior  to 
4000  8.P.  Is  indicated  by  all  the  analyses,  and  the  shorter  intervals  and 
radiocarbon  curves  Indicate  rapid  Increase  after  4000  B.P. 

Factors  other  than  prehistoric  population  size  or  settlement  pattern  may 
partially  account  for  the  scarcity  of  components  In  the  early  period.  Salo 
attributes  the  low  numbers  of  radiocarbon  dates  to  generally  poor  organic 
preservation  In  these  sites  on  long  stable  surfaces.  Removal  of  charcoal,  and 
possibly  other  light  materials  by  river  deflation  Is  most  likely  responsible 
for  the  absence  of  charcoal  at  sites  like  45-00-282  and  45-00-273.  However, 
organic  preservation  was  not  a  problem  at  45-0K-11,  where  charcoal  was 
relatively  abundant  and  delicate  organic  tissues  were  preserved.  At  any  rate. 
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the  number  of  components  Is  low  even  when  components  dated  stylistically 
rather  than  by  radiocarbon  dates  are  Included. 

Geological  processes  are  probable  contributing  factors.  The  older  the 
land  surface,  the  greater  the  chance  that  It  would  have  been  affected  by 
erosion,  destroying  or  reworking  the  site,  or  by  burial,  covering  the  site  so 
there  Is  no  surface  Indication.  Although  many  buried  sites  were  found  by 
exposure  In  recent  eroslonal  cuts,  the  older  sites  may  be  buried  further  back 
In  fans  and  terraces  and  would  not  be  exposed  as  often.  Also,  as  we  know  that 
many  land  surfaces  in  the  reservoir  are  recent,  older  sites  may  be  found 
primarily  on  older,  higher  terraces  not  Included  within  the  guide-taking 
lines.  Nonetheless,  older  sites  are  found  on  low  terraces,  and  preservation 
can  be  quite  good  In  older  sites,  as  witnessed  by  45-0K-11.  The  nature  and 
extent  of  biases  In  this  early  period  can  only  be  established  by  further 
research,  particularly  geomorpho  log  leal  reconstruction.  For  the  purposes  of 
this  discussion,  we  assume  that  the  low  number  of  early  sites  In  our  sample  is 
a  valid  representation  of  the  archaeological  record  of  the  riverine  area. 

Salo  attributes  lower  numbers  of  radiocarbon  dates  at  the  recent  end  of 
the  scale  (post- 150  B.P.)  to  problems  of  radiocarbon  dating  recent  samples. 
This  and  a  lack  of  Interest  In  dating  late  sites,  particularly  If  they  can  be 
dated  by  trade  goods  may  be  contributing  factors;  however,  the  total  number  of 
components  also  declines  after  1000  Bi*.  (see  Figure  9-2,  9-3).  Because  of 
the  association  between  age  of  sites  and  age  of  land  surfaces,  and  thus 
elevation  (Chapter  5),  we  are  reasonably  certain  that  proportionally  more  late 
than  early  sites  were  Inundated  by  the  reservoir.  The  degree  to  which  these 
biases  operate  should  be  examined  more  thoroughly  because  of  the  possibility 
of  population  decline  due  to  epidemic  disease,  which  could  have  been 
introduced  as  early  as  the  seventeenth  century. 

SITE  DISTRIBUTION 

Leeds  (Chapter  7)  derives  expectations  for  site  distribution  end  site 
type  differentiation  by  applying  an  hypothesized  hunter-gatherer  subsistence 
strategy  to  the  environmental  structure  of  the  project  area.  The  prehistoric 
Inhabitants  of  the  area  had  a  logistical ly  organized  production  strategy 
(BInford  1980)  and  It  seems  this  pattern  may  be  as  old  as  5(X)0  B.P.,  as 
Indicated  by  45-0K-11,  a  housepit  village  of  this  age.  Assuming  that 
housepits  are  the  remains  of  winter  villages,  the  focus  of  long-term  storage, 
the  expectation  Is  that  the  winter  village  location  will  be  selected  to 
minimize  the  trip  distance  to  the  critical  resources  least  evenly  distributed. 
BInford  (1980)  suggested  that  the  distance  minimized  will  be  the  distance  to 
resource  with  the  greatest  bulk  demand.  Leeds  proposes  alternatively  that 
winter  village  location  will  be  determined  by  ranked,  or  hierarchical  factors. 
The  distribution  of  open  camps  and  nonhabitation  sites  will  be  determined  by  a 
different  set  of  environmental  factors  than  the  housepit  sites. 

The  expected  distributions  are  found  In  the  project  data.  Using  several 
statistical  techniques,  Leeds  evaluates  the  nature  and  significance  of  the 
distribution  of  sites  along  the  river.  Housepit  sites  are  clustered  at  many 


scales,  distribution  becoming  random  only  at  a  scale  of  one  mile  or  less.  The 
distribution  of  open  camp  sites  below  one  mile,  however,  is  uniform, 
suggesting  dispersion  due  to  competition  or  local  depletion  of  resources. 

In  the  second  part  of  the  study,  multiple  regression  analyses  were 
performed  between  site  locations  and  a  number  of  "siting  factors",  or 
environmental  variables  expected  to  influence  site  location,  such  as  solar 
exposure,  steepness,  and  area  of  various  vegetation  communities,  compiled  by 
one-mile  reach.  On  the  Okanogan  County  side,  52^  of  the  variance  In  housepit 
site  locations  was  explained  by  five  siting  factors;  Indices  for  environmental 
diversity,  draws,  bluffs,  amount  of  rock,  and  amount  of  solar  exposure.  The 
distributions  of  open  camp  sites  differ  on  the  two  banks  of  the  river,  and  are 
explained  by  variables  that  contrast  with  those  explaining  housepit  location. 
Much  less  of  the  variance  In  open  camp  distributions  can  be  explained  by  the 
siting  factors  used  In  the  study.  On  the  Douglas  County  side  seven  variables 
explain  2A%  of  the  variance;  the  first  three  variables  being  Indices  for 
environmental  diversity,  bluffs,  and  broadleaf  communities.  The  Indices 
expressing  amounts  of  pine  forest,  solar  radiation,  and  draws  explain  20%  of 
the  variance  In  open  camp  locations  on  the  Okanogan  side.  Nonhabitation  sites 
on  the  Okanogan  side  match  the  distribution  of  the  Type  1  sites,  while  on  the 
Douglas  County  side  the  first  factor  Is  rapids. 

Salo  (Chapter  8)  extends  the  distributional  study  using  three  types  of 
habitation  sites  and  contrasting  the  patterning  of  site  location  by  phase.  He 
suggests  site  clusters  defined  by  modalities  In  site  distribution  (at  scales 
found  by  Leeds  to  be  nonrandom)  as  surrogates  for  communities. 

The  greatest  contrasts  are  found  between  the  Kartar  and  Hudnut  Phases. 

The  Kartar  sites  formed  only  two  clusters,  and  both  later  phases  have  four 
clusters.  The  Kartar  period  "community  territory"  thus  appears  to  be  twice  as 
large  as  that  in  Hudnut  and  the  site  density  Is  only  half.  The  Kartar  Phase 
clusters  are  focused  around  Hopkins  Canyon  and  Belvedere,  areas  that  we 
believe  provided  the  best  winter  range  In  the  project  area  for  ungulates.  The 
Hudnut  Phase  clusters  are  focused  on  the  Hudnut  Canyon  and  Belvedere  areas. 
Hudnut  period  housepit  sites  are  more  evenly  distributed  than  In  any  other 
phase;  this  Is  the  only  period  during  which  housepits  are  found  on  the  Douglas 
County  side  of  the  river.  In  the  Coyote  Creek  period,  housepit  sites  are 
again  restricted  to  the  north  bank  and  seem  to  be  clustered  around  the 
Nespelem  River,  a  notable  fishing  area. 

SITE  TYPES  AM)  CONTEMTS 

Selecting  criteria  applicable  to  the  project  data  set,  Salo  (Chapter  6) 
defined  site  types  Intended  to  correspond  with  the  site  types  defined  by 
Binford  (1980)  for  logistical  and  foraging  systems.  Type  1  sites  have  a  house 
and  at  least  one  other  structured  feature;  they  are  surrogates  for  residential 
bases.  Type  2  sites  have  a  living  floor  or  midden  and  one  other  structured 
feature;  they  are  surrogates  for  field  camps.  Type  3  sites  have  one  or  no 
features;  they  are  surrogates  for  stations  and  locations.  Salo  also  outlines 
contrasting  expectations  for  the  types  In  logistical  and  foraging  systems. 


TEMPORAL  DISTRIBUTION 


Miss  (Chapter  9)  shows  that  residential  bases  (Type  1  sites)  Increase  In 
number  from  5000  B.P.  to  2000  B.P.  and  are  the  most  common  site  type  between 
2000  and  3000  B.P.  The  number  of  field  camp  (Type  2)  sites  Increases  through 
time  until  after  2000  B.P.  they  are  more  common  than  Type  1  sites.  The  number 
of  locations/stations  (Type  3  sites)  Is  fairly  constant  except  for  a  drop  In 
the  latest  period  (200-1000  B.P.).  The  three  site  types  are  fairly  evenly 
represented  In  Hudnut  and  Coyote  Creek  and  least  evenly  represented  In  Kartar, 
where  there  Is  a  predominance  of  Type  3  sites. 

GENERAL  DEBRIS  CATEGORIES 

Miss  (Chapter  9)  examines  the  quantities  of  cultural  refuse  through  time. 
In  terms  of  both  density  and  rate  of  accumulation.  The  mean  densities  and 
mean  rates  of  accumulation  of  all  materials — lithics,  bone,  shell,  and  FMR — 
form  strongly  uni  modal  distributions  centering  on  2-3000  B.P.  Residential 
sites  (Type  1)  consistently  have  the  highest  densities  of  all  material 
categories,  and  the  highest  mean  rates  of  accumulation,  except  for  lithics, 
which  have  the  highest  mean  rate  of  accumulation  In  stations/ locations  (Type  3 
sites)  and  the  lowest  In  residential  bases.  After  2000  B.P.  the  rates  of 
accumulation  of  lithics,  bone,  and  FMR  Increase  at  field  camp  (Type  2)  sites. 

ARTIFACTS 

Salo  (Chapter  6)  develops  expectations  for  representation  of  functional 
artifact  type  at  different  site  types.  He  expects  decreasing  richness  and 
evenness  of  functional  type  assemblages  from  residential  bases  to  field  camps 
to  stations/ locations.  This  seems  to  be  the  case  but  sample  size  cannot  be 
ruled  out  as  an  explanation.  This  question  may  be  answerable  by  plotting 
separate  diversity  curves  for  Types  1,  2,  and  3  sites  and  comparing  them.  If 
the  types  are  simply  arbitrary  divisions  of  a  total  continuum  of  site 
densities,  then  the  curves  should  be  the  same.  Otherwise,  new  classes  should 
be  added  at  different  rates. 

There  are  significant  differences  among  the  site  types  with  respect  to 
Inventories  of  functional  types.  Large  stone  tools  and  flaking  debris  are 
represented  In  highest  proportions  In  residential  bases  (Type  1  sites).  Type 
1  sites  have  similar  Inventories  throughout  except  for  the  greater  number  of 
cobble  tools  In  Kartar.  Field  camps  (Type  2  sites)  differ  little  between 
Coyote  Creek  and  Hudnut  Phases  and  are  virtually  absent  In  Kartar.  Kartar 
Phase  stations/ locations  (Type  3  sites)  are  significantly  different  than  those 
of  the  two  later  phases  In  ways  that  cannot  be  attributed  to  change  from 
cobble  tools  to  flake  utility  tools  (higher  proportions  of  carving,  sawing, 
drilling,  hard  and  soft  scraping  tools);  this  Implies  a  different  economic 
system  In  Kartar. 


Campbell  (Chapter  10)  examines  technological  variation  among  site  types 
and  phases  for  evidence  of  specialization  of  llthic  Industries.  It  Is  assumed 
that  In  a  generalist  and  expedient  strategy  of  llthic  manufacture,  materials 
would  be  used  In  proportion  to  their  occurrence  In  the  environment,  and  would 
be  modified  as  little  as  possible.  The  more  that  materials  are  selected 
disproportionately  and  curated,  and  the  more  energy  Invested  In  modification, 
the  more  specialized  the  llthic  manufacturing  system. 

A  relative  increase  of  cryptocrystal  1 1 ne  siliceous  (CCS)  materials  and 
decrease  of  basalt  and  quartzite  for  flake  tools  is  apparent  at  all  site  types 
except  Type  3  sites,  where  higher  proportions  of  (X)S  occur  In  Kartar  than  In 
Hudnut.  There  are  several  possible  reasons  for  Increasing  proportions  of  CCS 
materials:  1)  the  catchment  area  for  food  resources  decreased  so  that  access 
to  some  llthic  resources  was  curtailed;  2)  the  Kartar  knappers  worked  non-CCS 
materials  because  to  make  projectile  points  they  needed  large  flakes  and 
blades  not  easily  obtained  from  available  C(S  resources;  or  3)  local  non-CCS 
llthic  resources  were  gradually  exhausted  by  human  use. 

Proportions  of  material  types  among  flake  tools  alone  also  were  examined 
as  an  Indication  of  the  degree  of  selectivity  being  practiced.  In  the  Hudnut 
and  Coyote  Creek  Phases,  the  use  of  llthic  materials  was  most  even  in  Type  3 
sites  and  least  even  In  Type  1  sites.  The  Kartar  Phase  pattern  differs;  the 
greatest  dominance  of  CCS,  and  thus  the  least  even  distribution,  was  found  at 
Type  3  sites.  The  Kartar  Type  3  sites  were  evidently  the  scene  of  relatively 
specialized  llthic  manufacture,  indicated  as  well  by  the  strong  association  of 
a  microblade  Industry  with  these  sites.  When  the  distribution  of  flake  tool 
categories  (shaped,  retouched,  and  worn  only)  was  examined  for  CCS  alone,  the 
highest  proportions  of  shaped  tools  were  found  at  Type  1  sites  and  the  highest 
proportions  of  utl I Ized-only  flakes  at  Type  3  sites  In  all  phases. 

Lohse's  analysis  of  neck  widths  and  haft  element  widths  (Chapter  11) 
Indicates  the  adoption  of  a  new  technology,  probably  the  bow  and  arrow,  at  or 
just  prior  to  2000  BJ*.,  although  wide-necked  point  styles  such  as  Qullomene 
Bar  Corner-notched  and  Basa I -notched  may  Indicate  continued  use  of  the  atlatl 
as  well.  The  Interpretation  of  these  point  types  as  atlatl  tips  is  supported 
by  the  similarity  of  their  breakage  patterns  to  those  of  earlier  point  types 
assumed  to  be  atlatl  points. 

FAUNA 

Following  BInford's  (1980)  arguments,  stations  In  a  logistical  system 
should  have  fairly  specialized  resource  inventories  because  they  represent 
actual  procurement  locations.  Field  camps  also  should  be  fairly  specialized 
as  they  are  set  up  to  maximize  access  to  particular  resources.  Salo  (Chapter 
6)  suggests  that  In  a  logistical  system  faunal  assemblages  at  Type  1  sites 
would  be  moderately  rich,  and  have  low  to  moderately  even  distributions  among 
taxa.  At  Type  2  sites,  richness  and  evenness  would  be  higher,  and  assemblages 
at  Type  3  sites  would  be  least  rich  and  even. 

The  data  do  not  fit  this  model  entirely  (Table  15-1).  Type  1  sites  have 
the  least  evenness  in  all  phases,  and  Type  2  and  Type  3  sites  are  virtually 


Identical  in  evenness  In  each  phase  (evenness  could  not  be  calculated  for 
Kartar  Type  2  sites).  Looking  at  the  faunal  assemblages  of  the  phases  in 
their  entirety  we  note  that  evenness  decreases  from  Kartar  to  Coyote  Creek,  a 
trend  apparent  for  each  site  type.  The  highest  richness  is  at  residential 
bases  and  lowest  at  stations,  however,  this  also  matches  the  trend  In  sample 
size,  so  is  not  necessarily  a  culturally  determined  pattern. 


Table  15-1.  Evenness  of  faunal  assemblage 
by  site  type  and  phase. 
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1.  Index  of  avennees  Is  total  of  absolute 
dlfferanca  bataean  percent  rapeaantatlon  and 
expected  percent  If  each  category  eera 
equally  repreaantadi  Calculated  frow  data 
In  Table  6-16  using  the  following  categories: 
large  herbivore^  snail  herblvorsk  carnivora^ 
turtle  aalwonld  fish,  nonsalwonid  fislv 

In  each  phase  the  highest  proportions  of  small  herbivores  (economic 
species)  and  salmonids  are  found  in  Type  3  sites.  The  highest  proportions  of 
large  mammals  and  non-salmon  Id  fish  are  found  In  Type  1  sites  (except  for  non- 
salmonld  fish  In  Coyote  Creek).  It  Is  particularly  Interesting  that  the 
relative  proportions  of  the  six  grouped  categories  In  Kartar  period 
residential  bases  (Type  1  sites)  are  closer  to  those  In  Hudnut  field  camps 
(Type  2  sites)  than  other  Kartar  site  types  (see  Table  6-16). 

Shell  Is  not  included  In  a  closed  array  with  other  faunal  remains  because 
the  methods  of  quantification  are  not  comparable.  To  compare  among  site  types 
and  phases,  Salo  (Chapter  6)  used  shell  density  (#  of  shells/volume  of 
sediment).  Using  this  measure,  the  total  amount  of  shell  deposited  decreases 
through  time.  Shell  Is  most  common  at  residential  (Type  1)  sites,  rare  at 
locations/stations  (Type  3  sites),  and  Intermediate  at  field  camp  (Type  2) 
sites  In  all  phases.  Shell  fragment  size  decreases  through  time. 

The  argument  could  be  made  that  evenness  In  a  strongly  logistical  system 
faunal  assemblages  should  be  highest  at  residential  sites,  where  storage 
occurs,  lowest  at  stations,  and  Intermediate  at  field  camps,  which  are 
established  to  specialize  In  a  limited  set  of  resources.  Alternatively,  the 
highest  evenness  might  be  found  at  field  camps  representing  the  early  spring 
period  of  low  productivity.  During  this  time,  stored  foods  may  have  been 
exhausted,  and  there  are  no  high  bulk  resources  available. 


The  examination  of  data  on  season  of  death  of  artlodactyls  of  known  age 
by  Livingston  (Chapter  12)  had  Interesting  and  useful  results.  Availability 
of  multiple  samples  from  different  sites,  with  varying  sample  sizes,  provided 
Insights  into  Interpretation  of  seasonality  not  previously  obtained  In  Plateau 
archaeology.  In  the  project  samples  of  aged  artlodactyls.  Increasing  the 
number  of  Individuals  in  the  sample  expands  the  range  of  seasons  Indicated, 
until  the  entire  year  is  represented.  Clearly  the  range  of  seasons  Is  highly 
linked  to  sample  size,  and  inferences  of  season  of  site  occupation  from  small 
samples  are  suspect.  Although  the  distributions  of  seasons  can  not  be  used  to 
Infer  the  season  of  occupation.  It  can  be  used  to  ascertain  the  Intensity  of 
hunting  in  different  seasons.  In  most  of  the  large  samples  from  pithouses, 
the  estimated  deaths  range  the  entire  year,  but  the  greatest  frequencies  are 
In  the  winter  months.  Indicating  that  most  of  the  hunting  from  that  site  was 
done  during  the  winter  and  that  hunting  was  a  less  frequent  activity  during 
the  remainder  of  the  year,  or  at  least  at  this  location.  The  one  exception  to 
the  winter  hunting  pattern  Is  45-0K-4,  where  the  greatest  number  of  aged 
Individuals  died  in  the  spring  months. 

BOTANICAL  REMAINS 

Because  botanical  remains  were  not  examined  from  all  sites,  nor  randomly 
sampled  within  sites,  we  cannot  systematically  compare  the  cultural  use  of 
floral  products  between  zones  and  type  sites.  Nonetheless,  the  botanical 
analysis  makes  a  major  contribution  to  our  interpretation  of  cultural 
adaptations  by  Indicating  the  extensive  role  of  plant  remains  in  the  cultural 
system,  with  all  the  variability  In  use  and  technology  we  associate  with 
lithic  artifacts.  Such  an  empirical  demonstration  of  the  variety,  abundance, 
and  Importance  of  plant  remains  carries  far  more  weight  than  any  number  of 
assumptions  that  the  prehistoric  people  used  plant  resources.  The  benefits  to 
be  gained  from  collecting,  processing.  Identifying  and  quantifying  this  long- 
neglected  portion  of  the  record  are  ci early  Indicated.  Perhaps  the  most 
significant  finding.  In  terms  of  our  Interpretation  of  project  area 
prehistory.  Is  Identification  of  a  diverse  array  of  edible  plant  remains  from 
different  environmental  zones — goosefoot,  serviceberry,  hawthorn,  Lomatium. 
and  wild  strawberry — In  the  Kartar  Phase  pithouses  of  45-0K-11. 

StNtARY  OF  ECONONIC  STRATEGY  BY  PHASE 

Above  1  have  summarized  systematic  comparisons  of  the  archaeological 
record  using  three  time  periods  each  approximately  2,000  years  In  duration. 
Comparison  of  the  frequency  and  distribution  of  three  site  types  and  their 
contents  demonstrates  Increasing  differentiation  of  site  types.  Increasing 
evenness  In  site  type  representation,  and  predictable  variations  In  the 
richness  and  diversity  of  site  type  assemblages,  together  Indicating  a  gradual 
shift  along  the  continuum  from  foraging  to  collecting.  The  consistent 
differences  among  phases  seem  to  reflect  a  robust  underlying  pattern  In  spite 
of  sampling  and  analytic  biases.  Nonetheless,  It  is  apparent  that  Important 
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differences  ere  masked  by  our  preliminary  analysis,  and  further  progress  In 
Interpreting  the  evolutionary  sequence  will  require  careful  development  of 
analytic  units  and  means  of  circumventing  sampling  biases.  We  recognize  that 
there  Is  a  considerable  amount  of  variability  within  our  analytic  units — site 
types  and  phases — and  that  the  data  could  be  organized  In  alternative  ways. 

The  following  section  describes  general  characteristics  of  each  phase 
with  additional  descriptive  Information  about  Individual  sites.  Illustrating 
the  variability  to  be  found  within  our  phases  and  site  type  categories. 

KARTAR  PHASE  (7,000  -  4,000  B.P.) 


Of  the  three  phases,  the  Kartar  Phase  Is  closest  to  a  foraging  pattern. 

It  has  the  least  differentiation  of  site  types  and  the  most  general  economic 
base.  The  uneven  proportions  of  site  types,  with  Type  3  sites  predominating, 
and  equal  but  low  numbers  of  Type  l  and  2  sites.  Is  closest  to  the  dichotomous 
site  type  structure  B Inford  (1980)  describes  for  foraging  systems;  they  have 
only  residential  bases  and  locations.  Contents  of  pithouses  at  43-OK-1 1 
Indicate  the  winter  low  In  resource  productivity  was  offset  to  some  extent  by 
storing  seasonal  surpluses  of  foods  at  a  central  location,  probably  selected 
for  Its  access  to  fresh  winter  food  resources.  To  the  degree  that  low 
residential  mobility  and  central  storage  Indicate  logistical  organization,  the 
Inhabitants  were  logistical ly  organized  by  at  least  5200-5100  BJ*.,  the  age 
of  the  earl  lest* pithouses.  We  do  not  know  If  the  pattern  of  sem l>sedentlsm 
extends  back  further  In  time.  All  earlier  Kartar  Phase  sites  are  Type  3 
sites,  but  the  record  Is  scanty.  The  following  generalizations  apply  with 
most  confidence  to  the  late  Kartar  Phase,  from  which  most  of  the  data  derives. 

The  central  residential  base  was  lived  In  during  winter  and  was  the  locus 
of  storage  year  round.  Small  groups  of  Individuals  went  on  short  foraging 
trips  within  the  riverine  zone,  seldom  staying  away  from  the  residential  base 
long  enough  to  leave  evidence  of  domestic  activities  In  other  locations, 
although  at  least  some  camps  were  used  over  a  period  of  time.  Expeditions  to 
environmental  zones  outside  the  riverine  area  probably  involved  longer  stays, 
but  whether  they  were  accomplished  by  special  task  groups  or  movements  of 
entire  residential  groups  we  cannot  say.  During  foraging  trips  along  the 
river,  expedient  tools,  some  of  which  were  made  from  highly  portable 
microblade  cores,  were  used.  A  more  diverse  tool  Inventory  was  manufactured 
and  kept  at  the  residential  base. 

The  Kartar  period  economy  Is  more  generalized  than  those  of  later 
periods.  Faunal  remains  Include  proportionally  more  small  herbivores  and 
nonsalmon  Id  fish,  and  fewer  large  herbivores  and  salmon  Id  fish  than  later 
periods.  The  Kartar  Phase  faunal  remains  are  more  evenly  distributed  among 
categories,  both  in  the  whole  assemblage  and  by  site  types,  than  In  any  other 
period.  This  suggests  an  encounter  strategy  (foraging)  rather  than  a 
specialized  search  strategy  (col lectirg).  Not  only  are  the  faunal  assemblages 
more  even  with  respect  to  the  grouped  taxa,  but  representation  within 
artlodactyl  taxa  and  small  herbivore  taxa  Is  also  more  even.  As  In  the  other 
phases,  small  herbivore  remains  are  most  common  at  Type  3  sites;  however,  only 


. 


*  *  s 


in  the  Kartar  Phase  do  small  herbivores  occur  In  substantial  proportions  at 
Type  1  sites.  As  In  the  other  phases.  Type  1  sites  have  much  more  shell  than 
other  site  types. 

The  analysis  of  site  distributions  In  Chapter  8  suggests  a  community  area 
about  twice  as  large  as  In  the  Hudnut  period.  We  Interpret  this  as  an 
Indication  that  a  relatively  large  territory  was  required  to  support  the 
population  during  the  crucial  winter  period  and  that  population  density  was 
relatively  low.  A  relatively  large  home  range  would  be  required  If  a  major 
portion  of  the  winter  diet  was  supplied  by  ungulates  hunted  for  Immediate 
consumption.  Although  a  smaller  proportion  of  the  Kartar  Phase  faunal  remains 
than  In  later  periods,  ungulates  still  could  have  formed  a  greater  proportion 
of  the  winter  diet  and  been  a  more  critical  staple  than  In  later  times.  This 
question  might  be  approached  by  comparing  data  on  seasonality  and  butchering 
among  winter  residences  of  different  phases  for  Indication  of  changes  In 
hunting  patterns. 

Residential  (Type  1)  Sites 

The  primary  example  of  a  Kartar  period  Type  1  site  Is  the  early  component 
at  45-(K-11  (Lohse  1984f).  After  an  Initial  occupation  represented  by 
exterior  activity  areas,  at  least  13  houses  were  constructed  between  5200-5100 
and  4200  B.P.  No  more  than  three  or  four  houses  were  occupied  at  one  tlire. 
Exterior  occupation  surfaces  and  use  of  housepit  depressions  for  other 
activities  suggest  continuous  occupation.  Seasonal  Indicators  from  houses 
span  the  entire  year.  That  food  remains  collected  year-round  were  deposited 
at  the  site  does  not  necessarily  mean  that  people  lived  there  year  round,  but 
It  does  imply  the  settlement  system  had  only  one  residential  base.  Not  only 
was  occupation  at  45-0K-1 1  sem  I -sedentary,  but  It  was  also  relatively 
permanent.  We  suspect  that  use  of  the  same  area  as  a  residential  base  for 
several  centuries  was  due  to  some  unique  aspects  of  the  site  location  and  Is 
not  necessarily  a  general  characteristic  of  this  time  period.  A  possible 
house  at  45-(K-2  (Zone  4)  and  the  house  at  45-(3K-208  (Chatters  1984b)  suggest 
some  of  the  population  lived  In  areas  that  did  not  allow  the  kind  of 
aggregation  and  long  term  re-use  recorded  at  45-0K-11. 

Field  Caap  (Type  2)  Sites 

The  only  examples  of  Kartar  Type  2  sites  are  Zones  5  and  6  at  45-0K-288, 
described  by  Miss  (1984d)  as  seasonally  visited  hunting  camps.  Zone  6,  dated 
prior  to  4800  B.P.  has  pits  and  a  firepit.  The  sparse  assemblage  of  materials 
contains  a  higher  proportion  of  cobble  tools  and  argillite  objects  than  later 
zones.  Faunal  remains  are  dominated  by  deer,  mountain  sheep,  and  salmon. 

Zone  5,  dated  between  4800  and  4400  B.P.,  contains  a  discretely  bounded 
exterior  occupation  surface  with  dates  of  46411150  and  45251)26.  The 
occupation  surface  has  a  f I  rep  It,  clusters  of  bone,  clusters  of  FMR,  and  a 
stained  area.  Secondary  butchering  and  meat  processing  are  among  the 
activities  represented,  but  It  Is  more  than  a  transitory  hunting  camp.  There 


Is  evidence  that  hide  processing  and  stone  tool  manufacture  and  maintenance 
took  place  here  as  well.  Plant  remains  Include  probable  fruit  tissue.  The 
faunal  assemblage  Is  smaller,  but  richer  than  that  of  Zone  3,  which  contains 
an  exterior  occupation  surface  of  Coyote  Creek  age.  In  Zone  3,  antelope  are 
more  abundant  and  mountain  sheep  less  than  In  Zone  6.  Seasonal  Indicators 
minimally  represent  June  through  August  and  maximally  May  through  November. 

Although  care  must  be  taken  In  comparing  these  two  assemblages  with  their 
disparate  sample  sizes.  It  Is  likely  they  represent  two  different  uses  of  the 
same  site.  The  Zone  5  occupation  appears  to  be  a  temporary  residence  with  a 
limited  number  of  functions,  thus  falling  within  our  expectations  of  a  field 
camp.  The  Zone  6  assemblage  qualifies  as  a  Type  2  site  because  of  the  pit 
features,  but  otherwise  Is  more  similar  to  Kartar  Phase  Type  3  sites  than  to 
Zone  5.  The  unusually  high  proportion  of  choppers,  hammerstones  and  cores  and 
high  proportions  of  argillite,  an  Imported  raw  material,  suggest  llthic 
manufacturing  was  the  primary  activity.  Miss  (1984d)  argues  that  the  small 
linear  flakes  that  occur  In  high  proportions  In  both  zones  are  not  evidence  of 
a  fflicroblade  technology;  however,  this  conclusion  Is  questioned  In  Chapter  10. 

One  of  the  strongest  arguments  for  Interpreting  the  Kartar  Phase 
adaptation  as  less  logistical  than  those  of  later  phases  Is  the  scarcity  of 
Type  2  sites,  Indicating  a  scarcity  of  specially  organized  logistical  task 
groups.  We  must  consider  whether  the  paucity  of  Type  2  sites  is  real  and 
whether  the  distinction  between  Type  2  and  Type  3  sites  Is  appropriate  In  this 
phase.  Type  2  sites  may  be  more  common  than  Indicated  by  our  analysis.  There 
Is  some  evidence  of  deflation  In  Kartar  Type  3  sites;  possibly  these  sites  are 
more  structured  than  we  realize.  At  some  sites,  Kartar  Phase  occupations  with 
features  may  not  have  been  defied  as  separate  components  because  they  were 
sparse  or  mixed  with  later  occupations.  Zone  5  at  45-00-211  Is  a  particularly 
good  example.  A  hearth  dated  at  5500  BJ*.  clearly  falls  Into  the  Kartar 
Phase,  but  the  assemblage  as  excavated  was  mixed  with  overlying  Hudnut-age 
deposits,  largely  due  to  the  difficulty  of  separating  the  older  occupation 
surface  from  a  later  Intrusive  Hudnut  plthouse. 

Stations/Locations  (Type  3  Sites) 

The  Kartar  Type  3  assemblages  have  been  Interpreted  by  authors  of  the 
Individual  site  reports  as  the  remains  of  short-term  camps,  where  meals  were 
eaten,  meat  and  plants  were  processed  for  transport,  and  tool  kits  were 
maintained.  The  assemblages  assigned  to  this  phase  and  site  type  range  from 
very  sparse  ones  that  may  not  be  primary  cultural  deposits  to  larger  ones  that 
provide  considerable  Information  on  cultural  activities.  Radiocarbon  dates 
are  rare  and  most  of  the  components  wore  assigned  on  the  basis  of  diagnostic 
projectile  points  or  stratigraphic  position  below  components  dating  around 
4000  BJ*.  Economic  faunal  remains  are  dominated  by  deer;  marmot,  rabbit, 
turtle  and  shellfish  also  are  found  consistently  from  site  to  site.  There  are 
variations  In  the  fauna:  ground  squirrel  occurs  at  45-00-273,  Zone  3; 
catostofflid  fish  at  45-0K-2A,  Zone  3;  antelope  and  canid  remains  at  45-00-243, 
Zone  4;  and  mountain  sheep  at  45-00-242,  Zone  4. 
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An  example  of  one  extreme,  45-0K-18,  Zone  4,  Is  a  sparse  assemblage 
lacKing  chronological  diagnostics  but  assigned  to  the  Kartar  period  because  of 
stratigraphic  position  (Jaehnig  1984b).  It  has  no  economic  faunal  remains,  no 
cobble  tools,  and  no  FHR,  only  a  few  scattered  flakes  and  flake  tools.  Given 
the  lack  of  large  Items,  It  Is  possible  that  these  materials  were  vertically 
dislocated  from  the  Kudnut  component  above.  Host  of  the  other  assemblages, 
regardless  of  how  small.  Include  FHR  and  cobble  tools.  Although  they  may  have 
been  affected  by  deflation,  they  are  apparently  In  situ.  For  example.  Zone  5 
at  45-00-273  (Jaehnig  1984a)  has  only  57  lithics  yet  these  Include  a  chopper, 
tabular  knife,  projectile  point,  core,  bIfaces,  and  hammerstones. 

One  of  the  best  preserved  examples  Is  Zone  3  at  45-00-204  (Lohse  1984a). 
Activities,  primarily  butchering,  were  centered  around  a  well-defined  firepit 
with  a  date  of  4590±143.  Abundant  debitage  and  specialized  flakes  Indicate 
lithic  manufacture,  and  a  shaft  abrader  Indicates  other  kinds  of  manufacturing 
activities.  Botanical  remains  Include  possible  root  tissue,  and  various 
products  of  local  hardwoods  and  conifers.  Bitterbrush  and  pine  seeds  suggest 
summer  occupation.  In  contrast,  the  small  assemblage  from  the  underlying 
Zone  4  contains  no  features,  cobble  tools,  botanical  remains,  or  economic 
faunal  remains.  It  might  be  suspected  of  being  made  up  of  vertically 
dislocated  material  save  for  the  21  FHR  found  In  one  unit. 

The  largest  Kartar  Type  3  assemblages  are  from  45-00-282  (Lohse  1964d). 
Zones  4  through  1  span  a  period  from  before  6000  BJ’.  until  4000  BJ’.  as 
Indicated  by  projectile  point  styles,  unverified  by  radiocarbon  dates.  The 
assemblages  are  characterized  by  unusually  low  numbers  of  shell,  bone,  and 
FHR,  and  the  sediments  generally  lack  Indication  of  organic  remains.  It  has 
been  suggested  that  It  was  affected  by  deflation;  however,  the  lack  of  FHR  Is 
certainly  not  attributable  to  that  process,  and  the  presence  of  numerous 
microblades  in  excellent  condition  argues  against  severe  riverine  deflation. 
The  only  features  recorded  In  the  field  were  unstructured  artifact 
concentrations.  Economic  fauna  Include  shellfish,  rabbit,  marmot,  deer, 
turtle,  and  salmonid  fish  (although  the  total  amount  of  economic  bone  Is  very 
small,  especially  In  light  of  the  volume  excavated).  A  microblade  Industry  Is 
represented  by  cores  and  microblades  from  each  zone.  The  primary  activity  at 
the  45-00-282  location  seems  to  have  been  the  reduction  of  Jasper  and 
chalcedony  Into  a  wide  range  of  butchering  and  processing  tools;  other 
activities  such  as  cooking,  plant  food  preparation,  and  butchering  were 
minimal  In  comparison  with  other  Kartar  Type  3  sites.  The  conclusion  that 
this  was  primarily  a  llthic  manufacturing  area  should  be  tempered  by 
comparison  with  Zone  25,  the  deflated  surface  closer  to  the  river.  The 
cultural  remains  on  this  surface,  probably  lag  deposits  representing  the 
entire  time  span  of  Zones  4  to  1,  are  somewhat  different.  Shell  Is  more 
abundant,  artifact  diversity  Is  greater,  and  f I rep  Its  were  found.  Lohse 
(1984d)  suggests  there  was  spatial  separation  of  activities,  with  dally  living 
activities  taking  place  closest  to  the  water,  and  specialized  llthic 
manufacturing  at  the  other  side  of  the  site. 

The  above  discussion  Indicates  that  Kartar  Type  3  sites  are  Indeed  short¬ 
term  procurement  camps  with  minor  amounts  of  activities  such  as  f Ire-bu lid Ing, 


and  tool  maintenance.  The  food  procurement  strategy  seems  to  be  an 
opportunistic  and  generalist  one  that  takes  advantage  of  a  wide  range  of 
resources  In  the  area.  Salmonid  remains  are  more  common  at  Type  3  sites  than 
at  other  Kartar  Phase  sites;  presumably  at  least  some  were  temporary  fishing 
camps.  The  association  of  microblades  with  Type  3  sites  (see  Chapter  10) 
suggests  the  advantage  of  the  microblade  technology  was  Its  use  of  very 
portable  materials  (microblade  cores)  to  efficiently  provide  expedient  cutting 
tools.  Although  the  preparation  of  blade  cores  to  produce  microblades  Is  a 
specialized  technology,  it  contributed  to  a  generalized  functional  Inventory. 

Differences  between  the  contents  of  Type  3  and  Type  2  sites  are  slight. 
The  critical,  definitional,  difference  is  the  presence  of  a  living  floor  or 
midden  associated  with  at  least  one  other  feature  at  the  Type  2  sites.  If  the 
presence  of  features  In  the  Type  2  zones  Is  due  to  a  greater  intensity  and/or 
duration  of  use;  the  site  type  distinction  Is  validated.  If  however,  it  Is 
due  simply  to  better  geological  conditions  for  preservation,  the  distinction 
Is  not  Justified.  Further  research  could  compare  Kartar  Phase  Type  2  and  3 
sites  to  determine  whether  there  are  patterned  variations  In  faunal  remains 
and  artifact  Inventories  Indicating  regular  seasonal  or  other  differences  in 
activities,  or  whether  differences  are  better  attributed  to  variation  In 
single  hunting  episodes,  or  sampling  bias. 

HUDNUT  PHASE  (4,000  -  2,000  B.P.) 

The  number  of  Type  3  sites  drops  substantially  between  the  Kartar  and 
Hudnut  periods,  and  the  three  site  types  are  more  evenly  represented  although 
Type  1  sites  are  most  abundant.  For  the  first  time  there  are  a  number  of  Type 
2  sites.  Indicating  specialized  field  camps  used  In  an  Intensive  manner. 
Population  apparently  Increased  and  spread  more  evenly  across  the  landscape. 
Only  during  this  period  are  pithouses  found  on  the  Plateau  (Douglas  County) 
side  of  the  river.  However,  the  Increase  In  site  numbers  and  numbers  of 
housepit  sites  should  not  be  Interpreted  as  entirely  due  to  population 
Increase;  It  could  be  due  at  least  partial ly  to  use  of  two  housepit  sites—one 
for  winter  and  one  for  a  limited  non-winter  season— rather  than  Just  one 
during  the  year.  Faunal  assemblages  are  Intermediate  In  richness  between 
those  of  Kartar  and  Coyote  Creek. 

It  Is  particularly  with  respect  to  the  Hudnut  Phase  that  the  question  Is 
raised  as  to  whether  our  site  type  criteria  appropriately  separate  residential 
bases  and  field  camps.  Ne  used  houses  as  the  defining  criteria  for 
residential  bases,  and  placed  no  restriction  on  season.  Pithouses  In  Hudnut 
Phase  components  Include  both  winter  residences  used  as  year-round  central 
bases  and  other  houses  used  for  a  limited  season  and  limited  set  of 
activities.  The  summer  residences  probably  are  more  like  our  expectations  of 
field  camps;  I.e.  they  were  established  at  a  location  suitable  for  collecting 
and  processing  a  dense  resource  to  be  transported  to  another  location  for 
storage.  We  suspect  that  winter  residences  still  were  the  primary  base  camp 
and  locus  for  storage  In  the  system  but  we  cannot  rule  out  the  possibility 
that  the  system  was  b i-sedentary,  I.e.,  having  two  equal  residences. 


Residential  (Type  1)  Sites 


Hudnut  Phase  components  assigned  to  Site  Type  1  Include:  45-D0-211* 

Zone  4;  45-00-242,  Zone  3;  45-0K-2,  Zone  5;  45-0K-2A,  Zone  2;  45-0K-4, 

Zone  52;  45-0K-250,  Zone  52;  and  45-0K-258,  Zone  B.  The  number  of  houses  In  a 
single  zone  ranges  from  two  houses  at  45-0K-2  to  five  houses  at  45-0K-4.  The 
houses  vary  considerably  among  sites,  but  generally  are  characterized  by  an 
oval  to  circular  shape,  a  central  f  I  rep  It  area  that  was  the  scene  of  Intense 
activity,  trash  pits,  and  other  special  function  pits  (Sammons-Lohse,  Chapter 
14).  In  contrast  to  Kartar  Phase  housepits,  some  processing  of  foods  took 
place  within  the  houses.  Most  houses  were  re-occupled  several  times,  often 
resulting  In  extensive  modification  to  the  structure. 

At  45-00-211,  four  houses  In  the  Hudnut  Phase  housepit  component  were  at 
least  partially  excavated.  Faunal  remains  in  two  of  the  houses  include  large 
numbers  of  salmonid  bones,  while  In  the  other  two  the  bones  are  predominantly 
deer,  suggesting  seasonally  distinct  activities.  Dates  from  the  houses 
Indicate  successive  rather  than  simultaneous  occupation,  and  alternation 
between  winter  and  summer  occupation  between  3600  and  2700  BJ’.  (Lohse  1984b). 

Another  Hudnut  Phase  Type  1  site  on  the  Douglas  County  side  of  the  river 
is  45-00-242.  Zone  3  comprises  two  functionally  distinct  occupations.  The 
earlier  occupation,  dated  between  3900  and  3000  B.P.  Includes  three  housepits 
and  is  Interpreted  by  Lohse  (1984c)  as  a  probable  winter  settlement.  The 
later  occupation,  also  Intense,  but  apparently  shorter  In  duration,  Lohse 
(1984c)  Interprets  as  a  possible  summer  habitation.  Features  Include  a 
shallow  possible  dwelling,  a  series  of  small  cooking  pits,  a  roasting  pit  that 
was  used  more  than  once,  and  a  dense  concentration  of  bone  and  shel I. 

Miss  (1984c)  contrasts  the  Hudnut  Phase  housepit  occupations  at  45-0K-4 
and  45-0K-250  in  detail.  Zone  52  at  45-0K-250  Includes  3  houses  and  Is  dated 
at  3800-2800  BJ’.  Zone  52  at  45-0K-4,  immediately  upriver  Includes  5  houses 
with  a  time  span  of  3300-2000  BJ*.  A  number  of  factors  suggest  that  45-0K-250 
is  a  winter  residential  base:  high  densities  of  shell;  crushed  salmon  bones; 
deer  taken  In  winter;  low  accumulations  of  debris;  and  high  proportions  of 
manufacturing  and  hide  preparation  tools  such  as  drills,  scrapers,  and 
utilized  flakes.  In  contrast,  45-OK-4  has  whole  salmon  vertebrae  and 
articulated  ribs  and  spines,  suggesting  the  fish  were  fresh,  rather  than 
stored;  deer  taken  primarily  In  the  spring;  higher  proportions  of  Identifiable 
bone  elements,  suggesting  more  primary  processing;  higher  debris  accumulation 
rates;  and  greater  complexity  and  re-use  of  features  and  surfaces.  Large 
amounts  of  fresh  food  were  apparently  processed  at  45-0K-4,  whereas  at  45-OK- 
250,  food  was  stored  and  little  processing  occured. 

Downriver  from  45-0K-250  Is  45-0K-258,  another  extensive  Hudnut  Phase 
housepit  site  with  dense,  complex  cultural  deposits.  The  Hudnut  Phase 
component,  dated  between  3900  and  2300  BJ’.,  Includes  three  housepits,  but 
like  45-0K-250  and  45-0K-4  probably  Is  a  remanant  of  a  larger  housepit 
village.  Housepit  5  Is  a  striking  example  of  the  re-use  common  In  Hudnut 
Phases  housepits.  It  was  first  excavated  sometime  before  2950  BJ*.  and  the 
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latest  floor  Is  dated  at  25651145  BJ’.  The  minimum  number  of  floors  that  can 
be  distinctly  separated  Is  three,  but  the  total  number  of  episodes  of  re-use 
appears  to  be  considerably  higher. 

Two  houses  were  partially  excavated  In  the  Hudnut  Phase  housepit 
component  at  45-0K-2,  Zone  3.  Both  are  shallow  depressions  (walls  20-30  cm 
high).  Cultural  debris  Is  not  as  dense  as  at  45-0K-25O,  but  has  a  similar 
spatial  distribution;  shell  concentrations  were  located  towards  the  water 
relative  to  the  houses.  The  houses  themselves  were  located  further  Inland 
than  the  later  Coyote  Creek  Phase  houses,  suggesting  a  simple  transgressive 
sequence  In  which  the  locus  of  cultural  activities  continually  moved  towards 
the  river  as  the  bar  built  outward. 

Field  Camp  (Type  2)  Sites 

Hudnut  Type  2  sites  generally  are  smaller  than  Type  1  sites  and  the 
Isolation  of  features  and  occupation  surfaces  suggests  multiple  short-term  re¬ 
use.  Activities  Indicated  by  faunal  remains  and  artifacts  Include  shellfish 
processing,  hunting,  and  fishing. 

Zone  3,  45-00-243,  represents  the  remains  of  short-term  camps  in  spring 
or  fall  (Lohse  1984c).  Features  Include  a  small  midden  with  shell,  tabular 
knives,  waste  flakes,  salmon  vertebrae  and  a  deer  mandible,  as  we  1 1  as  a  small 
pit  containing  salmon  vertebrae.  Zone  2  remains  are  similar,  a  concentration 
of  shell  with  a  few  waste  flakes  and  bone  fragments,  as  well  as  a  firepit  that 
had  been  used  extensively.  And  edge  of  a  pit  at  least  90  cm  In  depth  and 
containing  mountain  sheep  and  deer  bone  was  encountered;  It  could  have  been 
part  of  a  pithouse  or  other  large  construction. 

The  Zone  3,  45-00-326,  occupation  began  In  the  late  Kartar  Phase  but 
lasted  until  around  3000  BJ’.  (Lohse  1984e).  Multiple  episodes  of  use  of  the 
rockshelter  area  left  bounded  surfaces  of  dense  debris,  associated  with 
several  large  pits  of  uniform  shape,  size  and  construction.  They  are  well 
over  1  m  across,  50-80  cm  deep,  have  "charcoal  stains"  at  the  bottom,  and 
unidentifiable  bone  Is  the  predominant  cultural  fill.  Pits  probably  were  even 
more  common  than  the  number  of  features  suggests  as  there  Is  considerable  re- 
excavatlon  and  Intersection  of  pits,  obscuring  their  outlines  and  surfaces  of 
origin.  No  pits  were  found  outside  the  rockshelter  area.  The  lithic 
assemblage  Includes  a  large  number  of  microblades.  Faunal  remains  Include 
deer,  mountain  sheep,  marmot,  and  ground  squirrel. 

Overlying  the  Kartar  Phase  housepit  village  at  45-OK-l i  Is  a  Hudnut  Type 
2  component  dated  between  3900  and  2800  BJ’.  The  area  was  used  repeatedly  by 
small  groups  for  exploiting  a  wide  range  of  plant  and  animal  resources  during 
spring  and  summer  (Lohse  1984f).  Small  hearths  and  FMR  scatters  are 
associated  with  light  concentrations  of  artifacts  and  faunal  debris.  As  In 
the  Kartar  Phase  component,  deer,  mountain  sheep,  antelope,  and  a  wide  variety 
of  smaller  game  were  exploited,  as  well  as  river  mussels  and  fish. 

Differences  in  the  faunal  and  floral  assemblages  suggest  a  locally  drier 
environment  after  3800  B.P.  that  may  be  due  to  movement  of  the  river  away  from 
the  site  area. 


Zone  2,  45-0K-18,  represents  short-term  use  by  small  groups  of  people, 
probably  for  hunting  (Jaehnig  1984b).  The  occupation  comprises  a  dense  llthic 
concentration  Including  hammerstones  and  unmodified  cobbles,  a  firepit 
associated  with  FMR  and  a  moderate  concentration  of  llthics  and  bone,  and  a 
second  artifact  concentration  consisting  of  possible  butchering  tools  near  a 
concentration  of  bone  and  FMR.  A  radiocarbon  date  of  3363+394  was  obtained. 
Faunal  remains  include  marmot,  turtle,  and  a  deer-sIzed  fragment.  A 
chokecherry  seed  suggests  late-June  to  mid-August  occupation.  Hammerstones 
form  a  relatively  high  percentage  of  the  assemblage,  but  other  cobble  tools 
are  absent.  There  are  a  few  microblades  In  this  zone,  but  no  cores. 

Location/ Stations  (Type  3  Sites) 

Hudnut  Phase  Type  3  sites  are  generally  small,  sparse  cultural  deposits 
with  Isolated  features  and  other  cultural  remains  Indicating  short-term  use 
for  processing  shellfish  and  meat  In  relatively  small  quantities. 

In  Zone  2,  45-00-204,  a  thick,  heavily  stained  surface  dated  around  2800 
B.P.  Is  associated  with  a  high  density  of  deer-sIzed  bone  fragments  and 
butchering  tools  (Lohse  1984a).  There  is  evidence  of  primary  llthic 
manufacture,  but  no  cobble  tools  other  than  a  pestle.  Plant  remains  Include 
conifer  material,  probably  fuel,  bit+erbrush  seeds,  grass,  stripped  plant 
cortex,  and  probable  root  tissue. 

Zones  2  and  3  at  45-00-211,  late  Hudnut  Phase  Type  3  sites,  consist  of 
shell  concentrations  and  poorly-defined  occupation  surfaces.  A  Zone  2  shell 
concentration  contained  over  2>000  shells,  with  an  associated  mlllingstone  and 
flake  tools.  The  assemblages  are  quite  large  even  In  comparison  to  the 
assemblage  from  the  houseplt  stratum  (Zone  4),  and  they  contain  relatively 
more  shell  and  llthics,  less  FMR  and  far  less  bone  than  the  houseplt 
occupation.  Although  the  same  faunal  species  are  found  in  these  two  zones  and 
In  the  houseplt  zone,  the  proportion  of  fish  decreases  and  the  proportion  of 
deer  Increases  In  each  successively  younger  zone.  The  deer  remains  in  Zone  2 
represent  late  w Inter/spr Ing  kills.  Thus  It  appears  that  these  occupations 
represent  early  spring  sites  focused  on  collecting  shellfish  with  supplemental 
hunting  (Lohse  1984b). 

Zone  4,  45-00-214,  features  are  unstructured  concentrations  of  rock  and 
shell.  Many  of  the  shell  concentrations  are  dense  and  have  associated 
artifacts  such  as  ml  I  I ingstones  and  tabular  knives.  Although  It  has  been 
suggested  that  erosion  and  redepositlon  affected  the  steeply  sloping  site 
surface,  the  unstructured  nature  of  the  concentrations  Is  similar  to  other 
sites  of  this  type  and  may  not  be  due  to  disturbance.  Faunal  remains, 
dominated  by  shell,  also  include  ground  squirrel,  marmot,  some  fish,  and  small 
amounts  of  cervids.  The  botanical  assemblage  Is  largely  fuel.  Miss  (1984a) 
Interprets  this  occupation,  which  lacks  a  general  range  of  domestic  tools  such 
as  gravers,  scrapers,  m 1 1  I  Ingstones,  and  anvils,  as  a  short-term  shellfish 
processing  area. 

Zone  3»  45-00-285,  Is  a  Hudnut  Phase  Type  3  site  dated  around  3000-2000 
B.P.  (Miss  1984b).  The  faunal  assemblage  Is  dominated  by  bison  bones. 
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probably  all  from  a  single  Individual,  and  also  Includes  marmot  bones.  The 
llthic  assemblage  Includes  large  amounts  of  argillite  and  exhibits  higher 
proportions  of  debitage  and  lower  proportions  of  utilized  flakes  than  In  later 
Coyote  Creek  occupations  at  the  same  locale. 

No  features  were  recorded  In  Zone  3,  45~0K-18,  but  analysis  of  artifact 
distributions  suggests  a  hearth  area  with  associated  food  preparation  and 
llthic  manufacture,  dated  at  3800  Bi*.,  and  another  llthic  manufacturing  area. 

A  total  of  90  microblades  and  two  possible  microblade  core  fragments  were 
found.  Faunal  remains  are  limited  to  marmot,  turtle,  and  salmon  Id  fish.  Plant 
remains  are  predominantly  fuel,  but  also  Include  chokecherry,  which  ripens  In 
August.  Jaehnig  (1984b)  suggests  It  was  used  by  small  groups  for  short 
periods  of  time  as  a  base  camp  for  hunting,  fishing,  and  gathering. 

COYOTE  CREEK  PHASE  (2,000  B.P.  to  1900  A.D.) 

The  Coyote  Creek  period  subsistence  system  Is  the  most  logistical  of  all. 
The  site  types  occur  In  the  most  even  proportions.  The  faunal  assemblages  at  all 
site  types  are  less  even  than  previously,  with  a  greater  proportion  made  up  of 
deer  and  salmonid  fish  than  In  the  Hudnut  Phase.  The  rate  of  accumulation  of 
llthics,  bone,  and  FMR  at  Type  2  sites  Increases  In  this  period. 

Residential  (Type  1)  Sites 

Coyote  Creek  Phase  components  with  houses  Include:  43-0K-2,  Zones  1  and 
2;  45-0K-258,  Component  A;  45-0K-288,  Zone  3.  As  In  the  case  of  the  Kartar 
Phase,  most  of  the  houses  are  from  a  single  site,  45-0K-2,  and  we  are 
uncertain  of  the  overall  amount  of  variation.  Houses  Include  circular  pit 
structures,  some  quite  shallow,  and  surface  structures  like  ethnographical ly 
described  mat  lodges.  Postholes  are  rare,  suggesting  a  different 
superstructure  than  Hudnut  Phase  houses,  and  there  Is  little  evidence  of  re- 
occupatlon  (Sammons-Lohse,  Chapter  14). 

Eleven  houses  and  a  structure  of  unknown  function  In  Zones  1  and  2,  43- 
OK-2,  span  the  period  from  1300  B.P.  to  after  1850  AJ).  Most  are  circular  pit 
structures,  but  the  three  latest  houses  are  protoh I stor I c  or  historic  surface 
lodges.  Trade  goods  In  the  two  earliest  of  these  houses,  dating  before  1830, 
are  limited  to  ornaments;  the  remainder  of  the  assemblages  are  similar  to 
those  in  older  pithouses.  Including  stylistically  uniform  assemblages  of 
chronologically  appropriate  projectile  point  types.  Nalls  were  used  In 
construction  of  the  youngest  house,  which  dates  after  1850.  The  more  diverse 
assemblage  of  European  goods  from  this  house  Includes  a  powder  flask.  The 
profound  effect  of  this  functional  Introduction  Is  shown  by  apparent  cessation 
of  projectile  point  manufacture.  Indicated  by  the  fact  that  only  "antique" 
points  were  found  In  this  house.  Dense  occupation  surfaces  noted  In  several 
of  the  depressions  over  older  housepits  were  not  treated  as  house  features  but 
may  be  the  remains  of  small  circular  mat  lodges.  Horse  bones  were  found  In 
one  of  these  occupation  areas  and  one  of  the  historic  houses  described  above. 


The  Coyote  Creek  Phase  component  at  45-0K-258  represents  use  of  the  area 
between  at  least  800  and  550  BP.  The  single  housepit,  a  shallow  dwelling 
with  walls  less  than  40  cm  high,  contains  a  deep,  stratified  pit,  a  firepit, 
an  extensive  bone  concentration  and  a  small  shell  concentration  and  has  an 
associated  radiocarbon  date  of  801158.  Later  occupation  of  the  site  left 
dense  middens  or  occupation  surfaces,  shell  concentrations,  firepits,  pits, 
and  bone  concentrations  containing  varying  proportions  of  deer,  mountain 
sheep,  and  antelope  bone.  The  largest  bone  concentration,  roughly  eight  by 
ten  meters.  Is  In  the  depression  over  Hudnut  Phase  Housepit  3.  Skeletal 
representation  of  deer  and  mountain  sheep  Is  fairly  complete  except  that  skul  I 
fragments,  antlers,  and  horn  cores  are  rare.  A  radicarbon  date  of  631178  BP. 
from  one  layer  and  horse  bones  from  a  higher  layer  Indicate  long  use  of  this 
area  for  dumping  bone.  A  conical  stratified  pit  may  have  been  a  roasting  oven 
later  re-used  as  a  trash  pit,  and  another,  oval,  pit  may  have  once  been  used 
for  cooking  salmon  and  later,  after  filling,  re-used  for  cooking  river 
mussels.  The  faunal  assemblage  is  similar  to  that  In  the  Hudnut  Phase 
housepit  component,  although  deer,  e>k,  and  fish  bones  are  less  frequent,  and 
mountain  sheep,  antelope  and  marmot  are  more  frequent.  The  floral  assemblage, 
less  diverse  than  that  from  the  Hudnut  Phase  component.  Is  dominated  by  fuel 
and  Includes  only  a  few  edible  remains,  primarily  goosefoot  seeds. 

Zone  3,  45-0K-288,  dated  between  1500  and  800  B.P.  contains  a  surface 
structure  analogous  to  an  ethnographic  mat  lodge,  dated  at  1046169  and  1122165 
B.P.  A  broad  range  of  artifacts  Indicates  generalized  domestic  activities. 
Faunal  remains  Include  deer,  antelope,  sheep  and  a  few  fish  bones,  and  the 
wide  variety  of  plant  remains  Includes  sunflower  seeds.  Miss  (1984d) 
Interprets  this  occupation  as  a  short-term  transitory,  summer  seasonal  use  for 
hunting  and  game  processing  like  that  of  the  other  occupations  at  the  site. 

Field  Camp  (Type  2)  Sites 

Coyote  Creek  Type  2  sites,  similar  to  those  In  the  Hudnut  Phase,  Include 
fishing  camps,  hunting  camps,  and  shellfish  collecting  and  processing  camps. 
Specially  prepared  firepits.  Including  earth  ovens,  are  more  frequent  than  In 
the  Hudnut  Phase. 

The  sparse  occupation  In  Zone  l,  45-00-204  consists  of  an  earth  oven  and 
diffuse  scatter  of  artifacts.  FMR  Is  much  more  abundant  than  In  other  zones, 
relative  to  the  total  assemblage  size. 

Zones  2  and  3,  45-00-214,  are  Coyote  Creek  Type  2  zones  Interpreted  as 
fishing  stations  (Miss  1984a).  The  two  zones  comprise  well-preserved  surfaces 
with  many  features,  representing  a  relatively  short  time  span  between  1200  and 
1000  B.P.  The  older  occupation  surface  has  several  cooking  pits,  a  bone 
concentration,  and  an  artifact  cache;  Zone  2  has  a  cooking  pit,  and  an  earth 
oven.  The  Zone  3  cache  contains  finished  and  unfinished  composite  harpoon 
parts  indicating  manufacture  of  fishing  gear  at  the  site.  The  wide  range  of 
botanical  remains  Includes  both  edibles  and  materials  for  construction  and 
artifact  manufacture — red  cedar,  yellow  cedar,  spruce,  and  yew.  Zone  1  at  the 
same  site  represents  sporadic  use  of  the  area  for  activities  related  to 


hunting  from  1000  BJ*.  until  protoh Istor Ic  times.  Features  include  a  hearth, 
a  f I  rep It,  and  debris  scatters;  there  are  few  fish  bones. 

Zones  1  and  2,  45-00-242  are  Coyote  Creek  Type  2  zones.  Lohse  (1984c) 
Interprets  the  older  zone  as  the  product  of  multiple  short-term  activities 
between  900  and  550  BJ*.  Features  Include  f I  rep  Its,  an  FMR  concentration  and 
a  bone  concentration.  Faunal  remains  include  marmot,  beaver,  and  dog  but  are 
dominated  by  deer.  The  area  seems  to  have  been  the  scene  of  Isolated 
Incidences  of  cooking  meals,  butchering  game,  and  refurbishing  tool  kits.  In 
the  Zone  1  occupation,  dating  from  550  BJ’.  until  protoh I stor I c  times, 
activities  probably  Included  shellfish  processing  and  hunting.  A  fairly  well- 
defined  use  area  consisting  of  a  firepit  and  shell  concentration  has  a 
radiocarbon  date  of  237±80.  Other  Isolated  features  Include  two  small  pits,  a 
llthic  concentration  and  another  shell  concentrations.  The  llthic 
concentration  resulted  from  the  manufacture  of  projectile  points,  among  other 
tools;  It  Includes  10  small  Plateau  side-notched  points,  bifaces,  numerous 
utilized  flakes  and  abundant  debitage.  Faunal  remains  from  the  entire  zone 
include  rabbit,  mustel id,  deer,  mountain  sheep,  salmon  and  turtle. 

Zones  1  and  2  ,  45-00-326,  have  firepits  and  large  amounts  of  FMR,  but  not 
the  pits  or  Intensely  stained  surfaces  characteristic  of  Zones  3  and  4.  The 
Zone  2  use  of  the  site  spans  the  period  from  1500  to  800  B.P.,  and  the  Zone  1 
use  from  at  least  300  BJ*.  to  historic  times.  The  remains  In  both  zones 
suggest  sporadic  use  as  a  hunting  camp,  with  the  primary  activities  being 
butchering  and  cooking  (Lohse  1984e).  The  llthics  Include  high  proportions  of 
projectile  points  and  retouched  and  resharpened  flakes.  Faunal  remains 
Include  deer,  elk,  sheep/antelope,  and  marmot.  Cuts  on  elk  antler  In  Zone  1 
appear  to  have  been  made  with  a  metal  axe.  Indicating  adoption  of  trade  goods 
Into  traditional  hunting  practices. 

Zone  51,  45-C)K-250,  dated  between  2500  and  1000  B.P.,  falls  in  the  late 
Hudnut  and  early  Coyote  Creek  Phases  (Miss  1984c).  Features  Include  shellfish 
concentrations,  FMR  scatters,  occupation  surfaces  and  pits.  Faunal  remains 
Include  marmot,  dog,  sheep,  deer,  turtle,  salmonid  and  catastomid  fish.  Zone 
51,  45-0K-4,  slightly  later,  falls  entirely  within  the  Coyote  Creek  Phase. 

The  occupation,  less  Intense  than  at  45-OK-250,  left  two  shel I  concentrations 
and  two  firepits.  Faunal  remains  Include  marmot,  mustel Id,  and  deer. 

In  Zone  2,  45-0K-287/288,  thin  localized  scatters  of  cultural  debris 
represent  transient  camps  (Miss  1984d).  Features  Include  a  constructed 
fIrepIt,  an  occupation  surface,  and  an  FMR  scatter.  Faunal  remains  Include 
deer,  antelope,  sheep,  bison,  deer-sIzed  bones  and  two  fish  bones. 

Stations/Locations  (Typo  3  Sites) 

Coyote  Creek  Type  3  sites  represent  short-term,  sporadic  use,  and  differ 
from  those  In  the  Hudnut  Phase  primarily  in  having  higher  densities  of  FMR. 
Cultural  materials  are  so  sparse  In  some  components  it  Is  difficult  to  be 
certain  they  are  primary  cultural  deposits. 

Zone  1,  45-00-243,  dates  to  around  1500  B.P.  The  low  density  cultural 
deposit  has  no  features.  FMR  Is  an  abundant  component  In  an  otherwise  sparse 


502 


assemblage.  Faunal  remains  Include  marmot,  dog,  deer,  turtle,  and  salmon  In 
relatively  even  proportions.  Tools  and  wear  patterns  suggest  cutting  and 
butchering  activities;  grinding  and  pounding  tools  are  absent.  Lohse  (1984c) 
suggests  the  site  was  used  for  short-term  camps  at  which  the  primary  activity 
was  the  butchering  and  processing  of  meat. 

Zone  2,  45-00-273,  yielded  a  small  assemblage  dated  between  1500  and  1000 
B.P.  Faunal  remains  Include  deer  and  elk  bone  and  the  llthic  tools  and  wear 
patterns  Indicate  a  dominance  of  cutting  and  scraping  activities.  FMR 
scatters  and  a  possible  eroded  hearth  that  was  not  featured  Indicate  cooking. 
The  site  probably  was  used  for  one  or  two  short  Intervals  In  connection  with 
deer  and  elk  hunting  (Jaehnig  1984a). 

Zone  1  at  45-00-285  on  Buckley  Bar  Is  a  unique  kind  of  site,  not  only 
for  the  Coyote  Creek  period,  but  for  the  entire  project.  The  assemblage, 
dated  between  500  B.P.  and  1700  AD.  has  concentrations  of  FMR  but  no 
structured  features.  Salmonid  bones  make  up  60$  of  all  Identified  bone, 
one  of  the  highest  zonal  proportions  In  any  site.  This  Is  the  only  assemblage 
of  salmonid  bones  In  which  otoliths  dominate,  rather  than  vertebrae.  The 
otoliths  have  been  Identified  as  Chinook  salmon.  Specialized  fish  butchering 
or  preparation  at  this  site  led  to  the  disposal  of  fish  heads  but  not  other 
parts  of  the  fish.  Deer,  elk,  and  mountain  sheep  bones  suggest  hunting  also 
played  a  role  In  site  activities.  The  artifact  assemblage  Is  relatively 
generalized.  Including  projectile  points,  drills,  gravers,  scrapers,  tabular 
knives,  choppers,  b I  faces,  cores,  and  a  variety  of  manufacturing  products. 

The  sparse  assemblage  from  Zone  2,  dated  between  500  B.P.  and  2000  B.P.,  may 
not  be  a  primary  cultural  deposit.  Fish  bones,  FMR,  and  utilized  or  modified 
flakes  are  rare  and  features  are  entirely  absent. 

DISCUSSION 

It  Is  Important  to  evaluate  the  extent  to  which  the  patterns  described 
above  could  be  due  to  factors  other  than  the  cultural  organization  of  the 
prehistoric  Inhabitants.  Other  sources  of  patterning  Including  sampling 
biases — problems  related  to  sample  representativeness  and  sample  size— and 
analytic  biases.  The  purpose  of  the  following  discussion  is  to  merely  raise 
these  Issues;  to  answer  them  would  require  additional  data  collection  and 
analysis. 

SAMPLE  REPRESENTATIVENESS 

Sites  were  selected  for  Intensive  excavation  with  the  goal  of  obtaining  a 
sample  representative  of  the  known  temporal,  functional,  and  geographic 
variability  In  the  project  area  (see  discussion  of  site  selection  In  Campbell 
1984c).  Excavation  at  the  sites  selected  has  advanced  our  understanding  of 
the  variability  In  the  archaeological  record  and  the  geographic  and 
geomorpho logic  distribution  of  sites  of  particular  ages  and  kinds.  This 
Information  al  lows  us  to  make  a  post  hoc  evaluation  of  whether  the  data 
collection  techniques  used  resulted  In  a  representative  sample  of  temporal  and 
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functional  variability.  Estimating  the  significance  of  biases  In  a 
probabilistic  manner  would  require  further  data  collection  using  a  stratified 
sampling  design  incorporating  Information  on  site  distribution  and 
associations. 

Restriction  to  Riverine  Zone 

Clearly  our  findings  are  biased  In  that  work  was  restricted  to  the 
riverine  zone  (Btophyslographic  Zone  I,  Chapter  1)  and  our  sample  does  not 
include  the  upland  portion  of  the  settlement/subsistence  system.  There  is 
clear  evidence  of  the  use  of  upland  areas  In  the  form  of  resources  such  as 
marten,  mountain  sheep,  wild  strawberry,  and  roots  brought  to  the  riverine 
zone  for  storage  and  use,  yet  we  cannot  describe  the  nature  of  these 
activities.  This  bias  of  omission  should  not  Invalidate  the  conclusion  that 
organization  of  the  cultural  system  within  the  riverine  zone  became 
Increasingly  logistical  through  time.  Furthermore,  we  believe  this  change  In 
organization  characterizes  the  entire  settlement/subsistence  system.  The 
Intensity  of  activity  In  the  riverine  zone  and  the  use  there  of  foods 
collected  at  al  I  times  of  the  year  demonstrates  that  the  riverine  zone 
encompassed  a  very  large  portion  of  the  settlement  pattern.  Also,  the 
riverine  and  upland  activities  were  part  of  a  linked  cultural  system,  and  It 
Is  unlikely  that  the  two  parts  of  the  system  changed  In  opposite  directions. 

Reservoir  inundation 

Reservoir  Inundation  submerges  sites,  essentially  removing  them  from  the 
accessible  record.  It  Is  clear  the  effects  of  Inundation  are  not  random  with 
respect  to  known  site  variability  in  the  project  area. 

Since  cultural  resource  management  In  Rufus  Woods  Lake  first  began  there 
has  been  concern  with  differential  Inundation  related  to  distance  upstream 
from  the  dam.  Because  the  depth  of  inundation  is  greatest  behind  the  dam  and 
decreases  upstream,  the  total  area  submerged,  and  the  maximum  elevation  of 
landforms  submerged  increases  In  a  downstream  direction.  Because  the 
downstream  portion  of  Rufus  Woods  Lake  Is  environmentally  different  from  the 
upstream  end,  our  overall  view  of  cultural  activities  In  the  reservoir  Is 
distorted.  Using  pre-reservoir  aerial  photographs,  Salo  (Appendix  E)  was  able 
to  obtain  some  measure  of  the  degree  of  this  bias. 

Inundation  also  affects  low  landforms  more  than  high  landforms.  Data 
from  excavated  sites  Indicate  that  low  landforms  are  relatively  young  and  are 
associated  with  young  sites.  The  lowest  river  bars  were  formed  relatively 
late  (e.g.  Buckley  Bar,  formed  after  3,000  BJ*.)  and  are  associated  with  sites 
of  younger  age.  Under-representation  of  young  sites  has  certainly  resulted 
from  reservoir  Inundation. 

Evidence  from  excavated  sites  indicates  that  some  activities,  represented 
either  as  whole  sites  or  segregated  areas  within  sites,  were  conducted  at  low 
elevations  close  to  the  water.  For  example,  one  of  the  lowest  elevation  sites 
In  the  project  area,  protected  from  submergence  because  It  Is  so  far  upstream. 
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Is  Zone  1  at  45-00-285.  This  component  contains  evidence  of  fish  processing 
that  Is  unique  in  the  project  area,  providing  some  Indication  of  the  kinds  of 
sites  that  may  have  been  lost  through  inundation.  In  particular,  the  mass 
processing  of  riverine  resources  and  attendant  dumping  of  waste  products  would 
have  been  associated  with  the  waterfront.  Excavations  at  45-0K-250  and  45-OK- 
2,  among  others,  indicate  that  housepits  were  built  slightly  back  from  the 
river  and  that  refuse  such  as  shell  and  bone  was  dumped  towards  the  river  In 
front  of  the  houses.  Given  this  spatial  patterning  within  housepit  sites,  the 
dump  areas  at  relatively  recent  housepit  sites  may  be  submerged.  This 
possibility  must  be  born  In  mind  in  comparing  the  Coyote  Creek  Phase 
components  at  45-0K-2,  which  have  relatively  little  shell,  with  earlier  Hudnut 
Phases  housepit  sites  In  which  shell  Is  extremely  abundant.  The  difference 
may  be  an  artifact  of  Inundation  and  not  represent  a  change  in  the  economy. 

Reservoir  formation  also  affects  the  data  base  apart  from  inundation. 
Subsequent  Impacts  and  modifications  connected  with  the  reservoir  are  related 
to  distances  above  the  pool  level.  The  guide- taking  lines  defining  the 
project  boundaries  cross-cut  natural  elevational  zones  parallel  to  the  river. 
In  the  lower  portion  of  the  reservoir,  the  project  looked  almost  exclusively 
at  T2  or  T3  terraces  as  these  were  In  the  zone  to  be  affected  by  the  planned 
pool  raise.  In  the  upper  portion  of  the  reservoir,  both  older  and  younger 
landforms  are  preserved,  but  the  older  terraces  were  not  accessible  to  the 
project  because  they  were  outside  the  guide-taking  lines.  Although  the  ages 
of  materials  recovered  from  the  upper  and  lower  portions  overlap,  there  are 
more  old  components  from  the  lower  canyon  and  more  young  components  from  the 
upper  canyon.  Because  of  the  differences  in  environment  between  the  upstream 
and  downstream  portions  of  the  reservoir,  these  two  partial  sequences — from  T3 
and  T2  terraces  downstream,  and  from  T1  and  TO  terraces  upstream— may  not 
together  form  a  representative  sequence  for  the  project  area. 

Discovery  and  Sampling  of  Cultural  Deposits 

The  methods  by  which  cultural  deposits  were  selected  for  intensive 
excavation  have  certainly  biased  the  results  presented  here.  The  two  most 
significant  factors  are  that  sites  were  used  as  the  sampling  unit,  and  that 
the  Initial  universe  of  sites  for  sampling  was  determined  by  surface  survey. 
Under  this  sampling  strategy,  cultural  deposits  associated  with  burled 
landforms  did  not  have  an  equal  probability  of  being  selected. 

At  a  number  of  project  sites  we  found  the  same  depositlonal  sequence: 
lower  bar  deposits  with  sparse,  possibly  redeposIted  cultural  materials  that 
seldom  Included  diagnostic  artifacts  or  features;  these  were  overlain  by 
upper  bar  or  overbank  deposits  with  well-preserved  cultural  materials.  If  the 
river  deposits  generally  built  out  and  downriver,  older  cultural  deposits  In 
more  stable  sediments  are  probably  Inland  and  deeply  burled.  If  later 
cultural  activities  moved  towards  the  shoreline,  the  older  deposits  would  not 
be  overlain  by  later  cultural  materials  and  thus  would  not  be  encountered 
either  by  surface  exposure  or  by  subsurface  exploration  of  a  later  site. 


Because  sites  were  found  primarily  through  surface  exposures,  the 
probable  differential  association  of  older  sites  with  burled  landforms  can  be 
assumed  to  have  biased  the  original  site  survey  results.  The  occurrence  of 
eroded  bank  exposures  In  survey  and  the  extensiveness  of  the  testing  program 
In  which  many  older  deposits  not  visible  on  the  surface  were  tested  offset 
this  bias  to  some  degree.  Nonetheless,  even  the  78  sites  tested  probably  did 
not  represent  equal  opportunities  for  finding  older  sites,  and  It  was  from 
these  78  sites  that  the  sample  of  sites  for  Intensive  excavation  was  drawn. 

The  probable  bias  against  sampling  older  cultural  deposits  built  Into 
data  collection  methods,  coupled  with  the  greater  likelihood  of  older  sites 
being  destroyed  by  natural  processes  because  of  the  length  of  time,  imply  that 
older  sites  are  under-represented  In  the  project  data  base.  This  bias  could 
be  empirically  evaluated  by  studying  distributions  of  components  of  different 
ages  across  landform  types,  coupled  with  additional  subsurface  testing.  In 
the  absence  of  empirical  Information  on  the  extent  to  which  older  sites  are 
under-represented,  there  Is  no  benefit  in  speculating  about  the  cultural 
signficance  of  the  absence  of  sites  predating  7000  B.P.  In  the  project  area, 
or  the  sparsity  of  occupations  dating  between  7-6000  BJ*. 

SAMPLE  COMPARABILITY 

Regardless  of  whether  the  site  sample  Is  representative  or  not,  further 
biases  may  be  introduced  by  making  comparisons  among  analytic  units  that  are 
not  comparable  because  of  varying  sample  sizes,  varying  temporal  durations,  or 
that  are  comprised  of  different  proportions  of  analytic  sub-units. 

The  construction  and  recognition  of  valid  comparative  samples  at  a 
regional  scale  Is  a  problem  whenever  we  sample  phenomena  of  varying  size  and 
density  In  the  archaeological  record.  Prehistoric  settlement  patterns 
generally  will  Include  sites  or  use-areas  varying  In  degree  of  structuring, 
frequency  of  re-use,  and  the  duration  of  use.  Thus  we  expect  to  find  both 
high  density  and  low  density  aggregates,  and  both  rare  and  abundant  kinds  of 
features  and  portable  artifacts.  It  Is  not  usually  possible,  or  desirable,  to 
collect  larger  amounts  from  low  density  sites  In  order  to  Increase  the  sample 
size.  To  infer  something  of  the  overall  organization  of  the  economic  strategy 
from  the  patterned  differences  between  sites,  we  must  guard  against  defining 
site  types  that  are  actually  a  function  of  sampling  intensity.  And,  If  some 
site  types  generally  have  low  densities  of  cultural  materials,  analyses  should 
be  structured  so  they  do  not  simply  measure  differences  In  sample  size. 

There  are  alternative  measure  of  comparability.  Comparability  among 
regional  units  could  be  based  on  excavated  volume,  assemblage  size,  number  of 
components,  or  sample  size  of  particular  subassemblages,  each  measure  being 
appropriate  under  specific  circumstances.  It  may  sometimes  be  reasonable  to 
compare  sites  with  equal  excavated  volumes,  regardless  of  size  of  assemblage, 
whereas  In  other  cases,  (e.g.,  comparing  diversity  of  faunal  remains)  size  of 
the  particular  subassemblage  Is  a  factor.  The  aspect  of  comparability  most 
difficult  to  control  Is  time.  It  Is  not  valid  to  compare  assemblages  of  very 
different  durations  and  draw  conclusions  about  Intensity  or  diversity. 
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Me  have  made  an  effori'  to  base  our  generalizations  on  comparable 
samples.  Nonetheless,  we  recognize  several  sample  size  problems  that 
undoubtedly  bias  our  results. 

The  Kartar  Phase  assemblage  Is  derived  from  an  excavated  volume  nearly  as 
large  as  that  for  the  later  Hudnut  and  Coyote  Creek  samples.  One  of  the  major 
reasons  the  sample  of  this  phase  is  so  large  Is  that  a  great  deal  of  effort 
was  devoted  to  45-0K-11  once  early  housepits  were  discovered  there.  This 
resulted  In  a  disproportionate  representation  of  Type  1  site  within  the  total 
phase  assemblage.  The  assemblage  characteristics  of  the  overall  phase 
assemblage  largely  reflect  activities  at  45-OK-l 1  alone  and  probably  are  not 
representative  of  overall  cultural  activities  at  that  time. 

The  variability  among  Hudnut  Phase  houses  has  been  stressed.  However, 
the  sample  of  Hudnut  Phase  houses  Is  larger  than  that  of  other  phases,  and  Is 
drawn  from  a  larger  number  of  sites;  thus,  variability  noted  In  house  function 
in  this  phase  may  be  partially  an  effect  of  the  larger  sample  size  and  larger 
number  of  sources. 

The  assignments  of  components  to  site  types  may  be  biased  by  differences 
In  sample  size.  For  example,  components  with  one  or  no  features  were  assigned 
to  Site  Type  3.  Possibly  some  of  the  components  so  assigned  are  actually  very 
small  samples  of  a  larger  occupation  with  abundant  features.  This  problem  is 
not  as  likely  to  occur  as  It  might  seem  at  first  glance,  however.  Many  of  the 
small  assemblages  assigned  to  Type  3  represent  a  relatively  large  excavated 
volume  and  large  spatial  extent,  because  they  were  excavated  over  the  same 
area  as  an  underlying  housepit  occupation.  The  excavated  volume  and  number  of 
units  excavated  can  be  used  as  measures  that  we  actually  are  sampling  a  low 
density  deposit,  and  not  merely  the  margin  of  a  high  density  deposit.  The 
greatest  potential  for  sample  size  to  play  a  role  In  erroneous  site  type 
assignments  Is  found  in  the  oldest  component  at  a  given  site;  at  a  number  of 
sites  the  lowest  components  were  sampled  In  only  some  units  because  emphasis 
was  on  recovering  an  extensive  sample  of  a  younger  component. 

ANALYTIC  BIASES 

The  meaning  of  our  results  Is  determined  partially  by  the  temporal  and 
functional  analytic  units  used.  The  utility  of  the  phases/periods  was 
discussed  in  the  Introduction  to  Section  III.  While  we  recognize  the 
drawbacks  of  generalizations  by  phase,  we  feel  It  Is  justified  for  this 
preliminary  synthesis.  There  are  Indications  of  periods  of  abrupt  change 
within  the  phases,  for  example,  the  period  around  5200-5000  BP.  when 
housepits  are  first  seen  In  the  project  area.  Nonetheless,  further 
chronological  refinement  for  the  project  area  should  be  done  by  subdividing 
Into  shorter  arbitrary  time  periods  of  equal  duration  (e.g.,  1000-year 
periods)  rather  than  by  attempting  to  use  the  cultural  record  to  select 
temporal  unit  boundaries — an  exercise  far  too  subject  to  circularity. 

The  simple  site  type  classification  used  here — based  on  the  presence  or 
absence  of  certain  kinds  and  associations  of  features — enabled  us  to  rapidly 
categorize  components  and  organize  the  data  to  obtain  some  preliminary 


generalizations.  Examination  of  the  variability  among  components  within  each 
site  type  and  the  amount  of  overlap  between  the  site  types  suggests  the 
categories  are  only  rough  approximations  of  residential  bases,  field  camps, 
and  stations/ locations.  While  adequate  for  supporting  the  general  conclusions 
of  Increasing  logistical  organization,  they  have  limited  utility  for  further 
research  Into  issues  raised  by  this  research.  Problems  with  the  theoretical 
meaning  of  the  site  types  concern  both  the  appropriateness  of  the  qualitative 
criteria  and  the  scale  of  the  phenomena  being  classified. 

Although  features  can  provide  a  useful  measure  of  the  degree  of  Intensity 
and  repetition  of  activities  at  a  given  site,  our  feature  criteria  are  overly 
simplistic  and  involve  too  many  assumptions.  We  assumed  pithouses  would  be 
associated  with  a  single  kind  of  site,  a  winter  residential  base  and  primary 
storage  locus.  We  expected  that  field  camps  located  to  exploit  seasonal  dense 
resources  would  have  less  permanent  dwellings,  and  that  the  remains  of  these 
houses  would  be  less  visible  archaeological  I y  than  pithouses.  In  addition  to 
being  surficlal  and  thus  not  as  well  preserved,  they  would  have  been  occupied 
for  a  shorter  period  of  time,  less  intensively  used  during  an  equivalent 
period  of  time  because  more  activities  would  take  place  outdoors,  and  less 
likely  to  be  placed  In  the  same  spot  year  after  year.  Therefore,  we  thought 
these  occupations  could  be  recognized  by  associations  of  occupation  surfaces 
or  middens  and  structured  features.  However,  It  appears  that  some  pithouses 
were  used  during  a  limited,  nonwinter,  season,  for  the  processing  of  large 
amounts  of  fresh  resources,  more  like  the  expectations  for  field  camps  In  a 
logistical ly  organized  system^  Another  problem  with  equation  of  pithouses 
with  winter  residences  and  less  substantial  structures  with  field  camps  Is  the 
shift  away  from  pithouses  to  less  substantial  surface  structures  for  winter 
dwellings  late  In  the  Coyote  Creek  Phase. 

A  complicating  factor  Is  that  winter  and  summer  residences  are  not 
necessarily  completely  separate  in  space;  some  localities  were  used  for  both 
summer  and  winter  residences.  Sites  45-0K-250  and  45-0K-4  probably  are 
remnants  of  a  larger  site  used  primarily  for  winter  residence  but  also 
supporting  a  smaller  number  of  summer  residences  {Miss  19840.  Other  analytic 
zones  were  found  to  include  more  than  one  kind  of  structure,  or  similar 
structures  with  different  contents  suggesting  different  seasons  of  use.  A 
shift  In  the  scale  of  analysis  of  site  types  from  zone  to  house  might  be 
Ideal,  but  not  necessarily  practical.  Assemblage  sizes  would  be  reduced, 
limiting  comparability,  and  assemblages  outside  houses  could  not  readily  be 
Incorporated.  If  analysis  cannot  feasibly  be  done  at  the  scale  of  house. 
Intra-component  variation  In  season  of  use  should  still  be  taken  Into  account. 

Site  Type  2  required  a  bounded  occupation  surface  or  a  midden,  and 
another  structured  feature.  In  order  to  separate  structured  temporary 
residences  at  which  bulk  processing  took  place  from  stations/ locations  used 
for  limited  periods  of  time  for  more  general  I  zed  activities.  However,  a 
number  of  the  zones  assigned  to  Site  Type  2  are  more  like  our  expectations  of 
Type  3  sites;  they  represent  low  intensity  use  and  lack  evidence  of  Intensive 
harvesting  of  particular  resources.  This  arises  partly  because  the  criteria 
have  been  applied  to  zones  differing  In  duration  and  periodicity  of  use. 


Multiple  features  may  Indicate  multiple  Instances  of  low  intensity  use,  rather 
than  a  single  intense  use.  Also,  middens  are  too  variable  In  density  and 
size  and  too  widely  associated  with  human  economic  activity  to  be  a  criteria 
for  field  camps.  A  more  stringent  definition  requiring  a  bounded  occupation 
surface  and  at  least  two  contemporaneous  features  Indicating  mass  processing 
and/or  waste  disposal  would  result  In  shifting  some  components  from  Site  Type 
2  to  Site  Type  3. 

The  apparent  changes  In  the  site  types  through  time  raises  the  question 
of  whether  site  type  definitions  should  be  developed  that  are  specific  to 
particular  time  periods,  l.e.,  whether  different  criteria  should  be  developed 
for  winter  residence  In  each  phase.  I  would  argue  that  only  ahlstorical  units 
are  appropriate  and  that  deriving  phase-specific  definitions  for  site  types 
would  simply  have  the  effect  of  making  It  Impossible  to  compare  among  phases, 
as  well  as  requiring  additional  assumptions. 

EVOLUTION  OF  LOGISTICAL  ORGANIZATION 

The  concept  of  the  foraging-col lecting  continuum  proposed  by  BInford 
(1980)  has  been  useful  In  summarizing  and  Interpreting  the  prehistoric  record 
of  the  project  area.  Contrasting  the  cultural  record  from  three  different 
time  periods  in  the  same  area,  we  have  found  a  greater  degree  of  logistical 
organization  In  each  successive  period.  Nhile  It  Is  relatively  easy  to 
develop  many  more-or-less  useful  measures  for  Binford's  concepts.  It  Is  much 
more  difficult  to  explain  why  changes  In  organization  occurred.  The  project 
area  record  provides  a  useful  data  base  against  which  hypotheses  about  the 
evolution  of  logistical  systems  can  be  tested. 

BInford  (1980)  discusses  only  to  a  limited  extent  the  mechanisms  by  which 
logistical  organization  evolves  through  time  In  a  particular  environment.  He 
concentrates  on  a  static  approach,  using  modern  ethnographic  data  to  examine 
the  types  of  environmental  structure  that  favor  foraging  versus  collecting 
societies.  The  subsistence  system  Is  expected  to  be  quite  sensitive  to 
changes  In  the  structure  of  environmental  productivity,  thu^  changes  such  as 
we  have  described  above  could  be  in  response  to  environmental  change.  On  the 
other  hand,  BInford  also  discusses  aspects  of  logistical  systems  that  could 
provide  Internal  Impetus  for  change.  In  particular,  he  points  out  that 
storage  Itself  creates  a  spatial  Incongruency  in  resources,  the  kind  of 
environmental  structure  commonly  associated  with  logistical  organization.  He 
does  not  discuss  the  relationship  between  logistical  strategies  and 
specialization  on  a  limited  suite  of  resources,  but  a  fairly  close  correlation 
seems  likely.  If  a  group  begins  to  use  a  particular  resource  more 
Intensively,  spatial  and  temporal  Incongruities  In  productivity  will  be 
enhanced,  leading  to  logistical  reorganization.  The  question  Is  which  comes 
first,  and  whether  either  change  can  happen  by  historical  accident  or  must  be 
stimulated  by  some  kind  of  environmental  or  technological  change. 

Each  factor  separating  collecting  from  foraging  systems — residential 
mobility,  economic  specialization,  and  storage-may  arise  independently  In 
response  to  different  selective  pressures.  Just  as  there  Is  a  continuum 


between  foraging  and  collecting  systems,  there  will  be  a  continuum  between 
those  systems  adapting  primarily  to  spatial  incongruities  and  those  adapting 
primarily  to  temporal  incongruities.  Thus  storage  Is  primarily  a  strategy  for 
dealing  with  temporal  variations  In  resource  productivity,  although  once  In 
place  it  changes  the  spatial  structure  of  resources.  Residential  mobility  may 
be  controlled  more  by  compactness  of  resource  zones  and  renewal  of  resources 
than  by  other  aspects  of  organization,  apart  from  storage  Itself.  Logistical, 
rather  than  residential  mobility.  Is  Implied  by  storage  In  the  sense  that  the 
food  Is  brought  back  to  the  base  camp;  however,  the  kind  of  logistical 
organization  that  Involves  specialized  field  camps  and  Independent  task  groups 
develops  In  response  to  spatial  incongruities  and  Is  not  necessarily  related. 

RESIDENTIAL  MOBILITY 

Residential  mobility  Is  an  Important  dimension  of  difference  between 
foraging  and  collecting  systems.  Foragers  go  to  the  resource,  by  moving 
residences,  whereas  collectors  tend  to  bring  the  resource  to  the  consumers, 
which  allows  use  of  a  base  throughout  longer  periods,  whether  throughout  the 
yearly  cycle  or  over  the  years.  As  Blnford  points  out,  storage  of  food 
further  adds  to  the  cost  of  moving  the  residence  and  enhances  the  advantage  of 
sending  specialized  task  groups  to  collect  food  and  bring  it  back. 

We  characterize  the  economic  strategy  in  the  project  ares  as  logistical ly 
organized  collecting  around  5200-5100  BJ*.  (4500-4400  BJ*.  uncorrected) 
because  of  evidence  of  semi -sedentariness  at  that  time.  The  development  of 
semi -sedentary  settlement  from  the  presumed  earlier  adaptation  of  mobile 
foraging  might  be  related  to  an  Increase  In  effective  moisture.  A  trend 
toward  Increased  effective  moisture,  underway  before  5000  BJP,,  did  not  reach 
Its  full  extent  until  4000  BJ*.  (uncorrected  dates).  At  what  point  the 
magnitude  of  change  was  sufficient  to  account  for  an  organizational  change  In 
human  economic  strategy  Is  unknown. 

There  Is  no  change  in  the  minimum  level  of  residential  mobility  after 
5100  B.P.;  In  each  phase  there  Is  at  least  one  large  housepit  site  used  as  a 
relatively  permanent  year-round  base  (  45-0K-11,  Kartar  Phase;  45-0K-250, 
Hudnut  Phase;  and  45-0K-2,  Coyofe  Creek  Phase).  Possibly,  only  some  groups 
were  able  to  live  In  favored  locations  appropriate  as  both  winter  and  summer 
residential  bases.  Other  groups  or  families  may  have  been  more  mobile  as  they 
utilized  less  favored  locations. 

Effective  analysis  of  residential  mobility  requires  a  finer  resolution 
than  the  zones  with  which  we  have  been  working.  It  is  possible  that  what  we 
see  as  an  agglomeration  of  houses  Indicating  year-round  and  permanent  use  of  a 
particular  location  resulted  when  the  same  location  was  used  at  different 
seasons  for  shorter  periods  of  time  over  the  centuries.  At  45-00-211,  for 
example,  there  Is  no  evidence  that  any  of  the  four  houses  were  occupied 
simultaneously,  and  they  represent  a  shift  from  winter  to  summer  to  winter  and 
back  to  summer  occupation  over  a  period  of  2000  years.  Thus,  even  though  we 
have  four  Hudnut  period  housepits  at  one  location,  they  present  a  picture  of 
regular  residential  mobility  rather  than  the  reverse. 
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STORAGE 

Storage  is  another  Independent  factor  In  the  evolution  of  settlement  and 
subsistence  systems.  Storage  is  the  only  strategy  by  which  groups  can  take 
advantage  of  abundant  resources  during  one  season  to  augment  meager  resources 
during  another.  Thus  it  allows  a  population  level  higher  than  one  limited  by 
the  productivity  of  the  least  productive  season.  Binford  (1980)  points  out 
that  the  introduction  of  storage  as  a  strategy  for  dealing  with  temporal 
Incongruities  in  resources  Introduces  a  spatial  Incongruity,  thus  further 
encouraging  development  of  logistical  organization.  Also,  some  type  of 
temporary  storage  Is  necessary  In  a  logistical  system  If  the  entire  group  Is 
to  benefit  from  resources  collected  by  a  specialized  task  force. 

In  terms  of  the  significance  of  storage  In  an  economic  strategy,  the 
Issue  Is  not  whether  storage  was  practiced,  but  how  effectively  It  was 
practiced.  Until  a  storage  technology  Is  developed  that  can  be  relied  upon  to 
preserve  food  for  some  known  length  of  time.  It  will  not  become  fixed  as  a 
major  aspect  of  the  economic  strategy.  Salo  (personal  communication)  has 
suggested  that  use  of  fruits  and  berries  with  high  amounts  of  sorbic  and 
benzoic  acid  or  other  chemical  preservatives  was  critical  to  effective  storage 
of  meat  and  fish  to  be  used  In  the  late  winter-early  spring  famine  period. 
Schalk  (1984)  discusses  the  problems  of  bacterial  Infestation  and  oil 
rancif Icatlon  Involved  In  fish  storage,  and  how  these  vary  with  type  and 
condition  of  fish,  environmental  conditions,  and  treatment  of  the  fish.  The 
greater  the  extent  to  which  these  problems  of  storage  technology  are  solved, 
the  more  important  the  role  of  storage  in  the  subsistence  system  can  be. 

The  first  form  of  storage  In  temperate  regions  probably  took  advantage  of 
cold  winter  temperatures  to  keep  food  In  a  frozen  state  to  extend  its  "life". 
Trial  and  error  over  the  years  led  to  the  development  of  reliable  means  to 
combat  problems  of  fungus,  bacterial  infestations,  and  oil  rand f icatlon 
through  effective  methods  of  drying,  smoking,  and  development  of  storage 
facilities  that  provided  protection  from  animals  and  weather.  As  storage 
became  more  effective  and  reliable,  it  played  a  bigger  role  In  the  economic 
strategy  and  was  a  selective  pressure  for  logistical  organization. 

As  Schalk  and  Cleveland  (1983)  point  out,  archaeologists  have  not 
empirically  studied  prehistoric  storage  on  the  Plateau.  The  antiquity  of 
storage,  and  the  developments  which  made  It  a  more  reliable  technology  through 
time,  have  not  been  traced  archaeolog leal ly.  Based  on  the  presence  of  year- 
round  seasonal  Indicators  and  prepared  fruits  and  roots  at  45-0K-11,  our 
impression  Is  that  storage  was  practiced  In  the  project  area  from  at  least 
5000  B.P.  on.  Food  storage  probably  was  not  a  major  aspect  of  subsistence 
strategy  until  the  advent  of  sem I -sedentariness,  when  use  of  a  single 
residential  locus  made  storage  a  realistic  strategy.  Once  winter  sedentism 
was  practiced,  there  would  have  been  selective  pressure  to  Improve  the 
effectiveness  of  storage  technology.  We  have  not  attempted  to  study  the 
different  types  of  storage  techniques  or  to  estimate  the  Importance  of  storage 
through  time.  Food  caches  have  not  been  found  outside  habitation  sites 
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(Campbell  1984).  Possible  storage  pits  were  noted  at  habitation  sites  but  the 
systematic  comparisons  of  pit  locations,  structure,  and  contents  needed  to 
define  storage  pits  have  not  been  made. 

ECONOMIC  SPECIALIZATION 

In  the  project  area  the  economy  becomes  more  specialized  through  time, 
I.e.,  a  smaller  number  of  resources  provide  a  greater  proportion  of  the  food. 

A  close  correlation  between  logistical  strategies  and  specialization  on 
particular  resources  seems  likely.  If  specialization  arises  Independently, 
it  will  have  the  effect  of  enhancing  either  spatial  or  temporal  Incongruities 
In  the  resource  base,  and  thus  contributing  selective  pressure  towards 
logistical  organization.  Specialization  Implies  mass  production  and 
bulk  harvests,  which  would  place  restraints  on  mobility.  In  a  logistical 
system,  the  problem  of  large  volumes  of  resources  is  solved  by  carrying  out 
primary  processing,  and  thus  reducing  bulk  and  weight,  at  the  field  camp 
before  the  food  Is  carried  back  to  the  central  residence.  The  level  of 
storage  technology  might  determine  whether  specialization  could  occur  or  how 
far  It  would  proceed.  There  would  be  little  Incentive  to  collect  more  than 
could  be  used  for  Immediate  consumption  unless  It  could  be  stored.  Relative 
storabillty  of  two  equally  productive  and  dense  resources  might  determine 
which  one  grew  In  Importance  In  the  system.  Specialization  places  selective 
pressure  on  storage  technology  as  well  as  the  reverse.  Because  specialization 
Involves  a  decrease  In  the  diversity  of  staple  resources,  risk  of  crop  failure 
would  be  a  greater  threat,  and  storage  would  be  even  more  important. 

CONCLUSIONS 

I  deliberately  draw  conservative  conclusions  about  the  relationship  of 
environmental  change  to  changes  In  human  adaptation.  The  mId-Holocene  trend 
toward  increased  effective  moisture  undoubtedly  influenced  human  adaptation, 
but  a  direct  relationship  to  a  particular  cultural  change  cannot  conclusively 
be  established.  Otherwise  the  development  of  an  Increasingly  complex  economic 
organization  was  spurred  by  Internal  mechanisms  and  adaptation  to  short-term 
climatic  cycles  and  spatial  variability  In  resource  productivity  within  the 
riverine  zone  and  surrounding  uplands.  The  development  of  storage  as  an 
overwintering  strategy  favored  Increased  economic  specialization  and  reduction 
of  residential  mobility  with  logistical ly  organized  task  groups  to  collect 
seasonally  abundant  resources.  Shifting  of  site  locations  Is  largely  due  to 
very  local  changes  In  resource  availability  caused  by  shifts  In  the  river  and 
the  Impacts  of  human  exploitation. 

The  Goose  Lake  core  records  a  mId-Holocene  trend  toward  Increased 
effective  moisture  that  is  typical  of  the  region.  Radiocarbon  dates  from  the 
core  Indicate  the  trend  began  around  6200  B.P.  and  climaxed  around  4750  B.P. 
but  these  dates  may  not  be  reliable.  Regional  data  Indicate  the 
warming/drying  trend  slowed  by  5400  B.P.  and  was  totally  reversed  by  4000  B.P. 
(Mehringer  1985).  Increased  effective  moisture  would  have  raised  the  absolute 


productivity  of  most  terrestrial  environments  and  lowered  the  elevatlonal 
boundaries  of  plant  communities.  The  greater  productivity  and  Increased 
diversity  of  resources  within  a  certain  distance  of  the  river  would  have 
raised  the  carrying  capacity  for  people,  allowing  population  density  and  total 
population  size  to  Increase.  The  total  area  required  to  support  a  community 
of  a  particular  size  through  the  year  would  have  decreased. 

There  are  a  number  of  problems  In  relating  this  climatic  shift  to 
cultural  events.  We  do  not  know  when  the  trend  would  have  reached  a 
particular  threshhold  of  change  significant  for  human  adaptation.  It  is  quite 
possible  that  an  Increase  in  terrestrial  productivity  sufficient  to  allow 
development  of  seml-sedentism  was  reached  by  4500  BP.  (uncorrected  date  for 
earliest  pithouse  at  45-0K-11).  However,  the  rise  In  pine  pollen  from  around 
above  Mazama  ash  to  around  15%  at  Its  peak  is  not  smooth,  and  better 
dating  would  be  helpful.  Also,  the  aga  of  pithouses  at  45-0K-1 1  is  a  minimum 
date  for  sem l-sedentism;  given  the  sparseness  of  the  early  record  the  date  for 
seml-sedentism  might  well  be  pushed  back  by  later  discoveries. 

It  was  Initially  thought  that  apparent  population  expansion  and  the 
occurrence  of  pithouses  on  the  Plateau  side  of  the  river  after  4000  BP.  were 
due  to  Increased  environmental  productivity  in  a  period  of  greater 
effective  moisture;  the  decrease  in  size  of  the  home  range  needed  to  support 
human  habitation  making  more  areas  capable  of  sustaining  year-round 
subsistence.  However,  the  expansion  may  be  more  apparent  than  real,  given 
over-representation  of  Hudnut  Phase  material  In  the  data  base.  Also,  the 
pithouses  on  the  Douglas  (kiunty  side  may  not  represent  winter  residence,  but 
only  Intensification  of  activities  already  practiced  In  the  Kartar  Phase. 

The  question  of  whether  pithouses  on  the  Plateau  side  of  the  river  dated 
between  3900  and  2700  B.P.  represent  expansion  of  a  type  of  occupation  (winter 
residences)  associated  with  pithouses  elsewhere,  or  the  addition  of  pithouses 
to  an  activity  already  practiced  on  the  Plateau  side  of  the  river,  is  not 
resolved.  1  suggest  that  during  this  time  period  people  excavated  pithouses 
at  temporary  field  camps  established  for  exploiting  abundant  and  localized 
resources.  The  relatively  high  cost  of  pithouse  construction  was  offset  by 
extensive  re-use  of  existing  depressions.  Similar  sites  are  lacking  In  the 
Kartar  Phase  because  It  Is  not  logistical ly  organized  to  the  same  degree  and 
temporary  field  camps  were  absent  or  rare.  Pithouses  do  not  occur  at  later 
field  camps  because  more  portable  shelters  were  developed. 

Leeds'  study  of  site  location  determinants  Is  based  on  an  assimptlon 
common  to  many  locational  studies,  I.e.  that  a  given  location  has  some 
unvarying  characteristics  that  make  It  optimum  for  a  particular  activity.  The 
number  of  cases  of  shifting  site  function  In  the  project  area  suggests  that 
the  characteristics  of  a  location  that  determined  optimum  use  were  either  very 
transitory  or  so  negligible  that  different  functions  were  equally  appropriate. 
Few  sites  do  not  have  components  reflecting  different  uses,  and  there  is  no 
consistent  sequence.  At  one  site,  a  winter  residential  site  might  follow  a 
spring  foraging  camp  while  the  sequence  might  be  reversed  at  another  site. 

Site  45-0K-18,  apparently  used  throughout  the  Hudnut  period  as  a  spring 
foraging  camp.  Is  one  of  the  few  exceptions.  Even  where  each  site  component 


Is  assigned  to  the  same  type  shifts  In  site  function  are  evident.  All  zones 
at  45-00-285  were  classified  as  Type  3  components  but  the  Hudnut  component 
contains  bison  bone  while  In  the  Coyote  Creek  component  fish  bones  prevail. 
Some  zones  assigned  to  a  single  site  type  comprise  more  than  one  occupation  of 
different  function.  Zone  4,  45-00-242,  Includes  two  functionally  distinct 
occupations:  an  apparent  winter  occupation  of  three  pithouses  with  deer  bones 
predominant  In  the  faunal  assemblage;  and  a  spring  occupation  characterized  by 
a  shallow  dwelling,  with  marmots,  shellfish  and  mountain  sheep. 
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APPENDIX  A: 

POTENTIAL  OUTPUTS  FOR  ACTIVITY  CHAIN  ANALYSIS 


The  operation  of  the  activity  chain  models  presented  In  Chapter  1  should 
result  In  numerous  physical  outputs  which  could  be  represented  In  the 
archaeological  record.  Indeed,  our  ability  to  match  model  expectations  with 
the  physical  cultural  record  manifest  In  the  study  region  Is  wholly  dependent 
on  finding  arti factual  representation  of  these  activities.  Using  relevant 
ethnographic  and  archaeological  references,  we  have  compiled  a  list  of 
activity  outputs  which  should  have  correlates  In  various  artifact  assemblages. 
The  list  Is  divided  Into  several  general  categories  Identified  by  numeric 
series  designators  In  units  of  100.  For  example,  the  category  "features"  is 
the  "800"  series.  Individual  outputs  within  each  category  are  assigned  a 
unique  sequence  number  within  the  series.  Thus  post  molds  are  designated 
number  804. 

It  should  be  stressed  that  the  output  list  as  currently  constituted  Is 
only  a  tentative  approximation  of  the  list  potentially  resulting  from  activity 
chain  modeling.  Nevertheless,  this  partial  list  provides  an  example  of  the 
approach  and  a  basis  for  Initial  discussion. 

100.  WORN  OBJECTS,  FORMED  AND  VNFORMED. 

101.  Cutting  implement  (soft  material) 

102.  Cutting  implement  (hard  material) 

103.  Chopping  implement  (soft  material) 

104.  Chopping  , mplement  (hard  material ) 

105.  Scraping  implement  (soft  material) 

106.  Scraping  implement  (hard  material) 

107.  Piercing  implement 

108.  Drilling  implement  (soft  material ) 

109.  Drilling  implement  (hard  material) 

112.  Grinding  implement  (soft  material) 

113.  Grinding  implement  (hard  material) 

114.  Pounding  implement  (soft  material) 

115.  Pounding  implement  (hard  material) 

116.  Abrading  implement 

1 17.  Wedging  implement  (soft  material) 

118.  Wedging  implement  (hard  material) 

119.  Percussion  flaking  implement 

120.  Pressure  flaking  implement 

121.  Anvil 

199.  Lithic  debitage 


0 .  POINTS 

201.  Stone  projectile  points  (whole) 

202.  Stone  projectile  points  (broken) 

203.  Bone  points 
20k.  Horn  sockets 

lO.  RAW  MATERIALS 

301 .  Unmodified  cobbles 

302.  Unmodified  nodules 

303.  Unmodified  chunks  (usable) 

30A.  Unmodified  chunks  (flawed) 

lO.  FLAKED  STONE  TOOL  MANUFACTURING  OUTPUTS,  UNWORN 

1)01  .  Prepared  core 

1)02.  Primary  decortication  flake 

1)03.  Secondary  decortication  flake 

kOk.  Tertiary  flake 

1)05.  Bipolar  flake 

1)06 .  Broken  core 

1)07.  Whole  formed  object  (see  200,500) 

1)08.  Large  percussion  (quarry)  flake 
1)09-  Pressure  flake 
1)11.  Exhausted  core 
1)12.  Tool  blank 

1)13.  Broken  formed  object  (see  200,  500) 

All).  Heat  spalling 
AI5.  Crazing 

)0.  WHOLE  FORMED  OBJECTS,  UNWORN 

501.  Blade 

502.  Microblade 

503.  Drill 
50A.  Graver 

505.  Scraper 

506.  Spokeshave 

507.  Tabular  knife 

508.  Hammerstone 

509.  Maul 

510.  Pestle 

511.  Edge  ground  cobble 

512.  Chopper 

513.  Peripherally  flaked  cobble 
51  A.  Milling  stone 

515.  Hopper  mortar 

518.  Adze 

519.  Awl 

520.  Needle 

521 .  Shuttle 

522.  Biface 

523.  Horn  spoon 
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10.  FAUNAL  REMAINS,  UNWORN,  UNFORMED 


601 .  Deer/elk  lx>ne 

602.  Antelope  bone 

603.  Mammal  bone  (not  deer,  elk,  or  antelope) 
60k.  Long  bone  splinters  (large  maimals) 

605.  Cranial  bone  fragments  (large  mammals) 

606.  Fish  bone 

607.  Human  bone 

608.  Mussel  shell 

609.  Dental ium 

610.  Olivella 

611.  Marginalia 

0 .  FLORAL  REMAINS 

701.  Charred  wood  (general) 

702.  Charred  wood  (not  pine  or  juniper) 

703.  Charred  root  fragments 
70h,  Charred  fruit  seeds 

705.  Charred  vegetable  seeds 

706.  Charred  leaf /stem  material 

707 .  Charred  moss 


0.  FEATURES 

801 .  Talus  depression 

802.  Large  soil  depression 

803.  Small  soil  depression  (not  post  mold) 

804.  Post  mold 

805.  Rock  alignment 

806.  Large,  flat  rocks 

807.  Cairn 

808.  Inhumation  (see  also  607) 

809.  Dictograph 

810.  Burnt  soil 

811.  Fire-cracked  rock 

0 .  MISCELLANEOUS 

901 .  Pipe 

902.  Bead 

903.  Pendant 

904.  Pin 

905.  Toggle 

906.  Paint  stone 


APPENDIX  B: 

REPORT  ON  FIVE  TEPHRA  SAMPLES  FROM 
THE  CHIEF  JOSEPH  DAM  CULTURAL  RESOURCES  PROJECT 


By  P,  Thompson  Davis 


This  report  presents  analyses  of  tephra  samples  from  the  Chief  Joseph  Dam 
Archaeological  Project  accomplished  during  June  and  July,  1983.  The  analyses 
Involved  refractive  Index  measurements  on  glass  shards  following  the  methods 
outlined  In  Virginia  Steen-Mclntyre»s  A  Manual  for  Tephrochronology.  1977,  and 
point  counts  of  ferromagneslan  minerals  mounted  with  epoxy  on  glass  slides. 
Opaque  minerals  were  excluded  from  the  counts  because  they  are  generally  not 
diagnostic  for  identification  of  Cascade  Range  tephra. 

SAMPLE  #1,  45-00-204  (180-190  cm) 

This  tephra  has  glass  with  a  modal  refractive  Index  of  1.509  and  an 
extremely  narrow  range  of  i0.002.  All  my  reference  samples  of  Mazama  tephra 
have  glass  refractive  Index  values  of  1.509  ±0.002.  The  ferromagneslan 
assemblage  consists  of  hornblende  (66%),  hypersthene  (20$),  and  augite  (12$). 
Although  relative  percentages  vary,  this  sat>;e  assemblage  characterizes  our 
reference  samples  of  Mazama  tephra.  Given  the  above  data  and  the 
stratigraphic  position.  Sample  #1,  45-00-204  Is  undoubtedly  Mazama  tephra. 

SAMPLE  §2,  45-00-273  (130-137  cm) 

This  tephra  has  glass  with  a  modal  refractive  index  of  1.509  and  a 
reasonably  narrow  range  of  +0.004.  The  ferromagneslan  assemblage  consists  of 
hornblende  (52$),  hypersthene  (24$),  and  augite  (24$).  Given  the  above  data. 
Sample  #2,  45-D0-273  Is  also  undoubtedly  Mazama  tephra. 

SA»f>LE  #3,  45-00-282A  (103-113  cm) 

This  tephra  has  glass  with  a  modal  refractive  Index  of  1.498,  but  a  range 
of  +0.006.  The  ferromagneslan  assemblage  consists  of  hornblende  (60$), 
hypersthene  (12$),  and  cummingtonite  (28$).  The  low  refractive  Index  of  the 
glass,  the  presence  of  cummingtonite,  and  the  absence  of  augite  suggest  that 
this  tephra  Is  from  Mount  St.  Helens.  Our  reference  samples  for  St.  Helens 
Yn  tephra  dated  about  3,400  BP  have  similar  characteristics;  however,  so  do  St. 
Helens  S-set  tephra  dated  about  13,000  BP.  Without  the  stratigraphic 
relationship  with  Mazama  tephra  or  more  Involved  and  expensive  microprobe  or 
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x-ray  fluorescence  analyses,  I  cannot  determine  for  certain  which  of  these  two 
St.  Helens  tephra  sample  #3,  45-00-282A  represents,  but  It  Is  definitely 
not  characteristic  of  Mazama. 

SAMPLE  #4,  45-0K-18  (33-37  cm) 

This  tephra  has  glass  with  a  modal  refractive  Index  of  1.500,  but  a  range 
of  ±0.010.  The  ferromagneslan  assemblage  consists  of  hornblende  (48](), 
hypersthene  (40?),  and  cummlngtonlte  (12)t).  The  generally  low  refractive 
Index  of  glass,  the  presence  of  cummlngtonlte,  and  the  absence  of  augite 
suggest  that  this  tephra  Is  also  from  Mount  St.  Helens.  Our  reference  samples 
of  St.  Helens  P-set  tephra  have  greater  amounts  of  hypersthene  than 
cummlngtonlte.  Given  the  above  data  and  the  stratigraphic  position.  Sample 
#4,  45-0K-18  Is  most  probably  St.  Helens  P  tephra,  dated  about  2,500  BP. 
However,  the  presence  of  some  glass  shards  with  high  refractive  Indices  (up  to 

I. 510)  suggests  that  some  reworked  Mazama  tephra  may  be  Included  In  this 
sample. 

SAH>LE  #5,  45-<K-18  (67-71  cm) 

This  tephra  has  a  glass  modal  refractive  Index  of  1.498,  and  a  range  of 
±0.004.  The  ferromagneslan  assemblage  consists  of  hornblende  (52%), 
hypersthene  (2051),  and  cummlngtonlte  (28$).  These  data  suggest  that  Sample 
#5,  45-0K-18  is  probably  St.  Helens  Yn,  dated  about  3,400  BP.  Although  this 
age  does  not  agree  with  an  "older  than  3,700  BP"  age  noted  In  Manfred 
Jaehnig's  letter  to  me  dated  May  7,  1983,  there  are  no  Identified  widespread 
St.  Helens  tephras  dating  between  3,400  and  about  8  to  12,000  BP.  St.  Helens 

J,  that  dates  8  to  12,000  BP,  also  has  more  hypersthene  and  less  cummlngtonlte 
than  Sample  #5. 


APPEWIX  C: 

POLLEN  ANALYSIS  OF  A  CORE  FROM  REX  GRANGE  LAKE 
DOUGLAS  COUNTY.  HASHINGTON 


by  Rinita  Da  I  an 


Pollen  work  at  Rex  Grange  Lake  was  undertaken  as  part  of  a  project  aimed 
at  establishing  a  standard  local  pollen  section  with  which  pollen  sequences 
archaeological  sites  excavated  by  the  Chief  Joseph  Dam  Cultural  Resources 
Project  could  be  compared.  It  was  hoped  that  lake  cores  from  the  area  would 
provide  an  uninterrupted  profile  of  air-borne  pollen  deposition.  The 
discontinuous  record  of  pollen  deposition  by  air  and  water  expected  to  occur 
In  the  river  terrace  deposits  of  the  sites  could  then  be  correlated  with  the 
standard  pollen  section  for  the  area.  The  two  lakes  cored  Initially,  Seaton's 
Grove  Lake  and  Rex  Grange  Lake,  did  not  provide  adequate  sequences.  Selected 
samples  from  45-D0-214  analyzed  for  pollen  were  found  to  be  extremely  low  in 
pollen  content;  this  work  was  not  pursued  further.  The  results  of  the 
analysis  of  the  Rex  Grange  Lake  core  are  presented  below. 

SITE  SETTING 

Rex  Grange  Lake  Is  In  the  southeast  corner  of  the  Alameda  Flat  Quadrangle 
U.S.G.S.  topographic  map  at  an  elevation  of  approximately  770  meters.  The 
lake  lies  approximately  40  km  from  the  forest  in  the  steppe  regions  of  the 
Cascade  Range  rain  shadow,  a  region  dominated  today  by  bunchgrass  and 
sagebrush  communities  (Figure  C-1).  Forest  vegetation  Is  confined  generally 
to  mountain  slopes  with  sufficient  precipitation.  The  climate  of  the  steppe 
regions  Is  arid  to  semi  arid  with  low  precipitation.  Winters  are  relatively 
cold  while  summers  are  warm-to-hot  and  dry  (Franklin  and  Dyrness  1975:209). 

The  average  precipitation  for  (Doulee  City,  located  approximately  40  km  south 
of  Rex  Grange  Lake  at  an  elevation  of  731  meters.  Is  25.81  cm  per  year.  The 
average  temperature  of  the  coldest  month  (January)  Is  24.60F  (-4.10C),  the 
average  temperature  of  the  warmest  month  (August)  Is  67.80F  (19.90C),  the 
average  yearly  temperature  Is  46.0OF  (7.e°C)  (Climate  Summary  of  the  United 
States) . 

COLLECTION  AND  SEDIMENT  DESCRIPTION 


The  Rex  Grange  short  core,  5  cm  In  diameter  and  19  cm  long,  was  recovered 
October  1,  1978  with  a  modified  Livingston  corer.  Another  core,  100  cm  long, 
was  also  taken  but  not  analyzed.  This  report  deals  with  only  the  short  core. 
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Figure  C-1.  Location  of  Rex  Grange  Lake  and  relation  to  modern 
vegetation  zones.  Zone  boundaries  (dashed  lines)  not  accurately  to 
scale  because  adapted  from  a  larger  scale  map  (Mack  et  al.  1979:Flgure 
1,  In  turn  adapted  from  Daubenmire  1970:Flgure  1).  Also,  at  this 
larger  scale  the  boundaries  would  be  more  complex. 
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The  upper  7.5  centimeters  of  the  core  consists  of  an  algal  ooze  which 
becomes  consistently  more  solid  as  depth  Increases.  Between  7.5  and  16 
centimeters,  the  core  consists  of  a  dark  brown  gyttja  which  becomes  coarser 
and  dryer  toward  the  bottom  of  the  core.  From  16  to  19  centimeters,  the  core 
consists  of  a  dark  brown  silty  clay. 

Weight  loss  on  Ignition,  a  measure  of  the  organic  content  of  the  sediment 
and  the  productivity  of  the  lake,  remains  relatively  constant  (less  than  lO^l 
organic)  throughout  the  core;  however,  the  organic  content  Is  slightly  greater 
for  the  algal  ooze  (between  2C$  and  50%  organic). 

ANALYSIS 

The  Rex  Grange  Lake  core  was  analyzed  at  the  Quaternary  Research  Center 
Pollen  Laboratory  under  the  direction  of  Or.  Estelle  Leopold  and  Rudy 
NIckmann. 

In  the  laboratory,  the  core  was  extruded  and  sanpisd  In  0.5  centimeter 
Intervals.  The  samples  were  then  stored  In  plastic  vials.  Eight  samples  were 
chosen  for  pollen  analysis.  A  measured  0.5  cc  volume  of  each  sample  was 
processed,  to  which  a  Eucalyptus  spike  was  added.  An  additional  0.5  cc  of 
sediment  from  each  of  the  8  samples  was  taken  to  determine  weight  loss  on 
Ignition. 

Samples  were  treated  with  KOH,  HF,  and  acetolyzed  In  accordance  with  the 
preparation  techniques  suggested  by  Faegri  and  Iversen  (1975).  After 
acetolyzatlon,  the  samples  were  sieved  through  a  7  micron  nilex  screen  to 
eliminate  clay  size  particles.  To  determine  weight  loss  on  Ignition,  samples 
were  dehydrated  and  then  fired  In  a  600°C  furnace  for  2.5  hours. 

RESULTS 

The  results  of  the  analysis  are  presented  In  the  accompanying  pollen 
diagram  (Figure  C-2).  Generally,  the  diagram  Is  dominated  by  PInus  (pine) 
throughout,  with  significant  amounts  of  Gramlneae  (grass),  Artemisia 
(sagebrush),  other  Tubullflorae  (the  daisy  family),  and  Chenopod 1 1 nae 
(saltbrush) . 

Three  pollen  zones  were  recognized  In  the  pollen  stratigraphy.  Zone  I  Is 
dominated  by  PInus  and  Gramlneae.  Chenopod 1 1 nae  and  Tubullflorae  types  are 
also  present.  Zone  II  Is  characterized  by  a  decrease  In  PInus  and  a  marked 
Increase  In  Chenopod 1 1 nae.  Gramlneae  and  Tubullflorae  remain  In  essentially 
the  same  proportions  but  PIcea  (spruce),  Cupressaceae  (cedar  or  Juniper), 

Alnus  (alder),  and  Artem  I  s I  a  make  their  first  significant  appearances.  Zone 
III  Is  characterized  by  an  Increase  In  PInus  and  a  decrease  In  Chenopod I  I nae. 
Cyperaceae  (sedge)  also  Increase  significantly.  Gramlneae,  Artemisia,  and 
other  Tubullflorae  remain  In  essentially  the  same  proportions  while  Rosaceae 
(rose)  Increases  slightly.  The  sediment  types  roughly  correspond  to  these 
zonal  divisions.  The  amount  of  arboreal  pollen  Is  relatively  high  In  zone  1 
(around  60%),  decreasing  somewhat  In  zone  II  (to  about  57%),  and  Increasing 
again  In  Zone  III  (to  between  50%  and  60$)  at  the  top  of  the  core. 


NONARBOREAL  POLLEN 


GYTTJA 

Becoming 
coarser 
ind  dryer) 


The  diploxylon  to  haploxylon  ratio  for  PInus  Indicates  the  possible 
presence  of  4  different  PInus  species.  Diploxylon  species  are  PInus  contorta 
and  PInus  ponderosa  while  haploxylon  species  are  PInus  monticola  and  PInus 
albicaulas.  The  majority  of  P I nus  Is  hapoloxylon.  There  is  not  any  general 
correspondence  between  pollen  zones  and  this  ratio. 

DISCUSSION 

The  small  sample  size  and  the  lack  of  radiocarbon  dates  make 
interpretation  at  this  point  quite  speculative.  Nevertheless,  a  number  of 
features  of  the  pollen  diagram  should  be  noted. 

First,  the  marked  increase  of  Chenopod 1 1 nae  in  Zone  II  may  correspond  to 
a  similar  Increase  noted  by  Davis,  Kolva,  and  Mehringer  (1977)  In  their 
analysis  of  Wildcat  Lake.  They  postulated  that  the  significant  Increase  In 
livestock  beginning  around  1870  and  the  subsequent  destruction  of  the  natural 
vegetation  due  to  overgrazing  allowed  the  proliferation  of  Chenopod 1 1 nae. 

The  rise  In  Cyperaceae  (sedge)  should  also  be  noted.  Although  this 
Increase  could  be  due  to  a  number  of  factors,  one  possible  explanation  Is  the 
lowering  of  the  water  level  of  the  lake,  allowing  aquatics  to  multiply  In  the 
soft  sediments  surrounding  the  lake. 
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APPEfCIX  D;  SITE  INVENTORY  AND  SITE  CX)NTENT  SUMMARY  TABLES 


Table  D-1 .  Master  Inventory  of  habitation  sites/components. 


1 

i 

Analytic 

Tested/ 

1  site 

Zone 

Salvaged  Chronology 

Housepit  Open  Camp 

Reach  L 

Coyote  Creek 
Hudnut 
ud 
ud 
Kartar 
Prehistoric 
Prehistoric 
Prehistoric 
Prehistoric 
Coyote  Creek 
ud 


Prehistoric 
Prehistoric 
Historic 


Hudnut/ 

Prehistoric 
Prehistoric 
Prehistoric 
Coyote  Creek 
Coyote  Creek 
Coyote  Creek 
ud 


Prehistoric 

Prehistoric 

Prehistoric 

Prehistoric 

Prehistoric 

Prehistoric 

Prehistoric 

Coyote  Creek 

Prehistoric 

Prehistoric 

Prehistoric 

Prehistoric 

Prehistoric 

Prehistoric 

Prehistoric 

Coyote  Creek 

Coyote  Creek 


PREVIOUS  PAGE 
IS  BLANK 


o; 
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Table  D-1 ,  cont'd. 


Site 

Analytic 

Zone 

Tested/ 

Salvaged  Chronology 

Housepi t 

Open 

Camp 

Reach 

45-00-242 

3 

S 

Hudnut 

X 

7 

45-00-242 

4 

S 

Kartar 

X 

7 

45-00-243 

1 

S 

Coyote  Creek 

X 

7 

45-00-243 

2 

S 

Hudnut 

X 

7 

45-00-243 

3 

S 

Hudnut 

X 

7 

45-00-243 

4 

S 

Kartar 

X 

7 

45-00-246 

- 

- 

Prehistoric 

X 

7 

45-00-248 

1 

T 

Prehistoric 

X 

7 

45-00-249 

1 

T 

Prehistoric 

X 

7 

45-00-251 

- 

- 

Prehistoric 

X 

7 

45-00-254 

1 

T 

Prehistoric 

X 

7 

45-00-254 

2 

T 

Coyote  Creek 

X 

7 

45-00-254 

3 

T 

Prehistoric 

X 

7 

45-00-256 

- 

Prehistoric 

X 

7 

45-00-258 

- 

- 

Prehistoric 

X 

6 

45-00-260 

- 

- 

Prehistoric 

X 

6 

45-00-262 

1 

T 

Prehistoric 

X 

6 

45-00-265 

1 

T 

Prehistoric 

X 

6 

45-00-266 

- 

Prehistoric 

X 

6 

45-00-267 

- 

- 

Prehistoric 

X 

6 

45-00-271 

- 

T 

Prehistoric 

X 

5 

45-00-273 

1 

S 

Coyote  Creek/ 

X 

4 

Kartar 

45-00-273 

2 

S 

Coyote  Creek 

X 

4 

45-00-273 

3 

s 

Kartar 

X 

4 

45-00-273 

4 

s 

Kartar 

X 

4 

45-00-273 

5 

s 

Kartar 

X 

4 

45-00-274 

- 

T 

Prehistoric 

- 

4 

45-00-275 

- 

- 

Prehistoric 

X 

4 

45-00-276 

1 

T 

Coyote  Creek 

X 

(RS) 

3 

45-00-28? 

1 

S 

Kartar 

X 

3 

45-00-282 

2 

s 

Kartar 

X 

3 

45-00-282 

3 

s 

Kartar 

X 

3 

45-00-282 

4 

s 

Kartar 

X 

3 

45-00-282 

5 

s 

Prehistoric 

X 

3 

45-00-284 

1 

T 

Prehistoric 

X 

9 

45-00-285 

1 

s 

Coyote  Creek 

X 

9 

45-00-285 

2 

s 

Coyote  Creek 

X 

9 

45-00-285 

3 

s 

Hudnut 

X 

9 

45-00-285 

4 

s 

Hudnut 

X 

9 

45-00-305 

- 

- 

Prehistoric 

X 

5 

45-00-306 

- 

- 

Prehistoric 

X 

4 

45-00-307 

- 

- 

Prehistoric 

X 

9 

45-00-308 

- 

- 

Prehistoric 

X 

6 

45-00-310 

- 

- 

Prehistoric 

X 

6 

m 
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Table  D-1 ,  cont'd 


Analytic  Tested/ 

Zone  Salvaaed  Chronolo 


Houseoit  Ooen  Cam 


45-00-311 

- 

Prehistoric  X 

45-00-312 

1 

T 

Prehistoric  X 

45-00-312 

2 

T 

Prehistoric  X 

45-00-325 

1 

T 

Coyote  Creek  X 

45-00-326 

1 

S 

Coyote  Creek  X 

45-00-326 

2 

S 

Coyote  Creek  X 

45-00-326 

3 

s 

Hudnut  X 

45-00-326 

4 

s 

Hudnut/  X 

Kartar 

45-00-394 

1 

T 

Hudnut  X 

45-00-394 

2 

T 

Hudnut  X 

45-00-394 

3 

T 

Hudnut  X 

45-00-394 

4 

T 

Hudnut  X 

45-00-394 

5 

T 

Hudnut  X 

45-00-395 

- 

- 

Prehistoric  ) 

45-00-439 

. 

T 

Prehistoric  X 

45-00-440 

• 

T 

Prehistoric  > 

45-00-12M 

- 

T 

Prehistoric  X 

45-00-PSHP-l 

- 

- 

Prehistoric  X 

45-00-PSHP-2 

- 

- 

Prehistoric  X 

45-00-PSHP-3 

- 

- 

Prehistoric  X 

45-00-PSHP-4 

- 

- 

Prehistoric  X 

45-DO-PSOC-l 

- 

- 

Prehistoric  X 

45-00-PS0C-2 

- 

. 

Prehistoric  X 

45-0O-PS0C-3 

- 

- 

Prehistoric  > 

45-00-PS0C-4 

- 

- 

Prehistoric  > 

45-DO-PSOC-5 

- 

- 

Prehistoric  > 

45-00-PS0C-6 

- 

- 

Prehistoric  > 

45-00-PS0C-7 

- 

- 

Prehistoric 

45-0O-PS0C-8 

- 

- 

Prehistoric  > 

45-D0-PS0C-9 

- 

- 

Prehistoric 

45-00-PS0C-10 

- 

- 

Prehistoric 

45-00-PSOr-11 

- 

- 

Prehistoric 

45-0O-PS0C-12 

- 

- 

Prehistoric 

45-DO-PSOC-l 3 

- 

- 

Prehistoric 

45-DO-PSOC-14 

- 

- 

Prehistoric 

45-DO-PSOC-l  5 

- 

- 

Prehistoric 

45-DO-PSOC-l 6 

- 

- 

Prehistoric 

45-DO-PSOC-l  7 

- 

- 

Prehistoric 

45-OK-l 

1 

T 

Prehistoric  X 

45-0K-2 

1 

S 

Coyote  Creek  X 

45-0K-2 

2 

S 

Coyote  Creek  X 

45-0K-2 

3 

s 

Hudnut  X 

45-0K-2A 

4 

s 

Hudnut 

45-0K-2A 

1 

s 

Coyote  Creek 

45-0K-2A 

2 

s 

Hudnut  X 

45-0K-2A 

3 

s 

Kartar 
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Table  D-1 ,  cont'd. 


Site 

Analytic 

Zone 

Tested/ 

Salvaged 

Chronol ogy 

Housepit 

Open  Camp 

Reach 

45-a(-2A 

4 

S 

Kartar 

X 

8 

45-0K-2A 

5 

S 

Kartar 

X 

8 

45-0K-3 

- 

- 

Prehistoric 

X 

7 

45-0K-4 

1/31 

S 

Coyote  Creek/ 
Nudnut 

X 

7 

45-0K-4 

1/41 

s 

Coyote  Creek 

X 

7 

45-0K-4 

2/32 

s 

Hudnut 

X 

7 

45-0K-4 

2/42 

s 

Ihidnut 

X 

7 

45-a(-4 

3/33 

s 

Prehistoric 

X 

7 

45-0K-4 

3/43 

s 

Hudnut 

X 

7 

45-a(-5 

1 

T 

Coyote  Creek 

X 

7 

45-(K-5 

2 

T 

Coyote  Creek 

X 

7 

45-a(-5 

3 

T 

Prehistoric 

X 

7 

45-(K-6 

- 

Prehistoric 

X 

9 

45-0K-7 

1 

T 

Coyote  Creek 

X 

10 

45-0K-8 

- 

- 

Prehistoric 

X 

8 

45-0K-9 

- 

Prehistoric 

X 

10 

45-(K-10 

- 

- 

Prehistoric 

X 

7 

45-flK-n 

A 

S 

Hudnut 

X 

6 

45-0K-11 

B 

S 

Kartar 

X 

6 

45-OK-n 

C 

s 

Kartar 

X 

6 

45-0K-11 

0 

s 

Kartar 

X 

6 

45-0K-11 

E 

s 

Hudnut/ 

Kartar 

X 

6 

45-0K-12 

1 

T 

Prehi stori c 

X 

6 

45-0K-12 

2 

T 

Prehistoric 

X 

6 

45-(K-12 

3 

T 

Prehistoric 

X 

6 

45-0K-13 

- 

- 

Prehistoric 

X 

5 

45-0K-18 

1 

S 

Coyote  Creek/ 
Hudnut 

X 

4 

45-0K-18 

2 

s 

Hu  ■'*ut 

X 

4 

45-0K-18 

3 

s 

Hudnut 

X 

4 

45-a(-18 

4 

s 

Kartar 

X 

4 

45-0K-20 

1 

T 

Coyote  Creek 

X 

8 

45-0K-28 

1 

T 

Coyote  Creek 

X 

8 

45-(K-158 

1 

T 

Coyote  Creek 

X 

8 

45-0K-16O 

- 

- 

Prehistoric 

X 

8 

45-0K-161 

- 

- 

Prehistoric 

X 

8 

45-0K-162 

- 

- 

Prehistoric 

X 

8 

45-0K-163 

- 

- 

Prehistoric 

X 

10 

45-0K-164 

1 

T 

Prehistoric 

X 

10 

45-0K-165 

1 

T 

Hudnut 

X 

9 

45-0K-168 

1 

T 

Hudnut 

X 

7 

45-0K-168 

2 

T 

Hudnut 

X 

7 

45-a(-169 

- 

- 

Prehistoric 

X 

1 
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Table  D-1 ,  cont'd. 


Analytic 

Zone 


Tested/ 
Sal vaged 


at 


Chronology  Housepit  Open  Cam 


45-0K-183 

Prehistoric 

45-0K-193 

- 

T 

Prehistoric 

45-(K-195 

- 

- 

Prehistoric 

45-0K-196 

1 

T 

Prehistoric 

45-a(-196 

2 

T 

Coyote  Creek 

45-0K-196 

3 

T 

Coyote  Creek 

45-(K-196 

4 

T 

Prehistoric 

45-0K-196 

5 

T 

Hudnut 

45-CK-197 

1 

S 

Modern 

45-0K-197 

2 

S 

Coyote  Creek 

45-a(-197 

3 

s 

Coyote  Creek 

45-a(-197 

4 

s 

Coyote  Creek 

45-a-197 

5 

s 

Coyote  Creek 

45-a(-197 

6 

s 

Coyote  Creek 

45-a(-197 

7 

s 

Coyote  Creek 

45-0K-197 

8 

s 

Coyote  Creek 

45-0K-197 

9 

s 

Coyote  Creek 

45-0K-197 

10 

s 

Coyote  Creek 

45-«-197 

11 

s 

Coyote  Creek 

45-0K.197 

12 

s 

Coyote  Creek 

45-0K-197 

13 

s 

Coyote  Creek 

45..0K.197 

14 

s 

Coyote  Creek 

45-(K-197 

15 

s 

Coyote  Creek 

45-a(-197 

16 

s 

Coyote  Creek 

45-GK-197 

17 

s 

Coyote  Creek 

45-0K-198 

1 

T 

Historic 

45-0K-198 

2 

T 

Coyote  Creek 

45-0K-198 

3 

T 

Hudnut 

45-0K-198 

4 

T 

Kartar 

45-0K-199 

1 

T 

Kartar 

45-0K-2O4 

- 

- 

Prehistoric 

45-0K-2O5 

1 

T 

Kartar 

45-a(-206 

- 

- 

Prehistoric 

45-0i(-2O7 

1 

T 

Hudnut 

45-a(-207 

2 

T 

Kartar 

X 

45-0K-2O8 

1 

T 

Hudnut 

45-0K-208 

2 

T 

Kartar 

X 

45-0K-2O9 

- 

- 

Prehistoric 

45-0K-21O 

- 

- 

Prehistoric 

45-0k-2I I 

- 

- 

Prehistoric 

45-0K-217 

- 

- 

Prehistoric 

45-0K-219 

1 

T 

Hudnut 

45-0K-219 

2 

T 

Kartar 

X 

45-0K-219 

3 

T 

Kartar 

45-0K-221 

Prehistoric 
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Table  D-1 ,  cont'd. 


Site 

Analytic 

Zone 

Tested/ 

Sal vaged  Chronol ogy 

Housepit 

Open  Camp 

Reach 

45-(K-222 

Prehistoric 

X 

8 

45-0K-226 

1 

T 

Coyote  Creek 

X 

8 

45-(K-226 

2 

T 

Prehistoric 

X 

8 

45-0K-227 

- 

- 

Prehistoric 

X 

8 

45-GK-228 

- 

- 

Prehistoric 

X 

8 

45-0K-229 

1 

T 

Coyote  Creek 

X 

8 

45-0K-23O 

. 

T 

Prehistoric 

X 

8 

45-0K-231 

- 

- 

Prehistoric 

X 

8 

45-(K-232 

- 

- 

Prehistoric 

X 

8 

45-0K-235 

- 

T 

Prehistoric 

X 

8 

45-0K-236 

- 

- 

Prehistoric 

X 

8 

45-0K-237 

- 

T 

Prehistoric 

X 

8 

45-a(-239 

1 

T 

Coyote  Creek 

X 

8 

45-0K-239 

2 

T 

Hudnut 

X 

8 

45-a(-243 

- 

. 

Prehistoric 

X 

7 

45-0K-244 

1 

T 

Hudnut 

X 

7 

45-(K-244 

2 

T 

Prehistoric 

X 

7 

45-0K-245 

1 

T 

Prehistoric 

X 

7 

45-CK-246 

1 

T 

Prehistoric 

X 

7 

45-0K-247 

1 

T 

Prehistoric 

X 

7 

45-0K-247 

2 

T 

Prehistoric 

X 

7 

45-0K-248 

1 

T 

Hudnut 

X 

7 

45-0K-248 

2 

T 

Kartar 

X 

7 

45-0K-250 

1/11 

S 

Coyote  Creek 

X 

7 

45-a(-250 

1/12 

S 

Coyote  Creek/ 

X 

7 

Hudnut 

45-0K-25O 

1/21 

s 

Coyote  Creek/ 

X 

7 

Hudnut 

45-0K-25O 

2/13 

s 

Hudnut 

X 

7 

45-0K-250 

2/14 

s 

Hudnut 

X 

7 

45-0K-25O 

2/22 

s 

Hudnut 

X 

7 

45-0K-250 

2/23 

s 

Hudnut 

X 

7 

45-0K-25O 

3/15 

s 

Hudnut/ 

X 

7 

Kartar 

45-0K-25O 

3/24 

s 

Hudnut/ 

X 

7 

Kartar 

45-0K-251 

- 

- 

Prehistoric 

X 

7 

45-0K-252 

- 

- 

Prehistoric 

X 

7 

45-0K-253 

1 

T 

Prehistoric 

X 

7 

45-a<-253 

2 

T 

Kartar 

X 

7 

45-0K-254 

1 

T 

Coyote  Creek 

X 

7 

45-0K-254 

2 

T 

Prehistoric 

X 

7 

45-0K-255 

1 

T 

Prehistoric 

X 

7 

45-0K-255 

2 

T 

Hudnut 

X 

7 

45-0K-256 

1 

T 

Prehistoric 

X 

7 
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Table  D-1 ,  cont'd. 


Analytic  Tested/ 

Site _ Zone _ Salvaged  Chronology  Housepit  Open  Camp  Reach 


45-a(-256 

2 

T 

Prehistoric 

X 

45-0K-257 

1 

T 

Coyote  Creek 

X 

45-CK-257 

2 

T 

Hudnut 

X 

45-0K-258 

1 

S 

Coyote  Creek 

X 

45-(K-258 

2 

S 

Coyote  Creek 

X 

45-a<-258 

3 

s 

Hudnut 

X 

45-0K-258 

4 

s 

Hudnut 

X 

45-a<-258 

5 

s 

Hudnut 

X 

45-0K-258 

6 

s 

Hudnut 

X 

45-a(-259 

1 

T 

Prehistoric 

X 

45-QK-260 

- 

- 

Prehistoric 

X 

45-0K-261 

1 

T 

Prehistoric 

X 

45-0K-261 

2 

T 

Prehistoric 

X 

45-0K-264 

1 

T 

Prehistoric 

X 

45-0K-264 

2 

T 

Prehistoric 

X 

45-0K-265 

1 

T 

Coyote  Creek 

X 

45-0K-266 

- 

- 

Prehistoric 

X 

45.0K-267 

- 

. 

Prehistoric 

X 

45-QK-268 

- 

- 

Prehistoric 

X 

45-0K-269 

- 

- 

Prehistoric 

X 

45-0K-270 

- 

- 

Prehistoric 

X 

45-0K-274 

1 

T 

Coyote  Creek 

X 

45-0K-274 

2 

T 

Coyote  Creek 

X 

45-0K-274 

3 

T 

Prehistoric 

X 

45-0K-275 

1 

T 

Prehistoric 

X 

45-0K-275 

2 

T 

Coyote  Creek/ 
Hudnut 

X 

45-0K-275 

3 

T 

Hudnut 

X 

45-0K-280 

1 

T 

Prehistoric 

X 

45-0K-28O 

2 

T 

Hudnut 

X 

45-0K-280 

3 

T 

Prehistoric 

X 

45-0K-284 

- 

- 

Prehistoric 

X 

45-0K-285 

- 

- 

Prehistoric 

X 

45-0K-287 

1 

S 

Coyote  Creek 

X 

45-0K-287 

2 

S 

Coyote  Creek 

X 

45-0K-287 

3 

S 

Coyote  Creek 

X 

45-0K-287 

4 

S 

Coyote  Creek/ 
Hudnut 

X 

45-0K-288 

1 

s 

Coyote  Creek 

X 

45-0K-288 

2 

s 

Coyote  Creek 

X 

45-0K-288 

3 

s 

Coyote  Creek 

X 

45-0K-288 

4 

s 

Prehistoric 

X 

45-0K-288 

5 

s 

Kartar 

X 

45-0K-288 

6 

s 

^liartar 

X 

45-0K-289 

1 

Prehistoric 

X 

537 


Table  D-1 ,  cont'd. 


.V.' 


sue 

Analytic 

Zone 

Tested/ 

Salvaged 

Chronology 

Housepit 

Open  Camp 

Reach 

45-(X-462 

. 

. 

Prehistoric 

X 

10 

45-a(-463 

- 

- 

Prehistoric 

X 

10 

45-0K-466 

- 

- 

Prehistoric 

X 

10 

45-0K-471 

- 

- 

Prehistoric 

X 

10 

45-(K-472 

- 

- 

Prehistoric 

X 

10 

45-0K-473 

- 

- 

Prehistoric 

X 

10 

45-0K-474 

- 

- 

Prehistoric 

X 

10 

45-0K-PSHP-1 

- 

- 

Prehistoric 

X 

9 

45-(K-PSHP-2 

- 

- 

Prehistoric 

X 

9 

45-0K-PSHP-3 

- 

- 

Prehistoric 

X 

8 

45-a(-PSHP-4 

- 

Prehistoric 

X 

6 

45-0K-PSHP-5 

- 

Prehistoric 

X 

6 

45-0K-PSHP-6 

- 

- 

Prehistoric 

X 

6 

45-0K-PSHP-7 

- 

• 

Prehistoric 

X 

5 

45-(K-PSHP-8 

• 

- 

Prehistoric 

X 

5 

45-0K-PSHP-9 

• 

- 

Prehistoric 

X 

5 

45-(K-PSHP-10 

- 

- 

Prehistoric 

X 

5 

45-0K-PSHP-11 

- 

- 

Prehistoric 

X 

5 

45-0K-PSHP-12 

• 

- 

Prehistoric 

X 

4 

45-0K-PSHP-13 

- 

- 

Prehistoric 

X 

3 

45-a(-PS0C-l 

- 

- 

Prehistoric 

X 

9 

45-0K-PSX-2 

• 

- 

Prehistoric 

X 

9 

45-0K-PS0C-3 

- 

- 

Prehistoric 

X 

6 

45-0K-PS0C-4 

- 

- 

Prehistoric 

X 

5 

45-a(-PS0C-5 

- 

- 

Prehistoric 

X 

5 

45-0K-PS0C-6 

- 

- 

Prehistoric 

X 

5 

45-(K-PS0C-7 

- 

- 

Prehistoric 

X 

4 

45-0K-PS0C-8 

- 

- 

Prehistoric 

X 

3 

45-(K-PS0C-9 

- 

- 

Prehistoric 

X 

3 

45-0K-PS0C-10 

- 

- 

Prehistoric 

X 

3 

45-OK-PSOC-11 

- 

- 

Prehistoric 

X 

3 

45-nK-PS0C-12 

- 

- 

Prehistoric 

X 

3 

45-(K-PS0C-13 

- 

- 

Prehistoric 

X 

2 

45-OK-PSOC-14 

- 

- 

Prehistoric 

X 

2 

45-a(-PS0C-15 

- 

Prehistoric 

X 

2 

45-0K-PS0C-16 

- 

Prehistoric 

X 

2 

Note:  PSOC  designates  open  camp 

sites  detected  on  Inundated  landforms  by 

examination  of  old  aerial  photographs.  PSHP  designates  housepit  sites 
detected  In  the  same  manner. 

m 


^oooo<or*'^^o«-lr\ao(^^^4oa>^oooc^JO  r»r*» 
K^r>o^4(MOo^a)^lr\^^•4^^^o^«p&or^J^  cno 
ir\irirM«-^o^K>«-ir\c^cMOK\CDr^^tf>*-(Mir\  <i>  O'c^ 
«o<MCN4  r<4 

fM  ^  (M  I\1 


^ao«c^flOKv»^K^^flO»>oooooir\ 

>^o«-lr\ao(^^^4oa>^oooc^JO 


<oo^oo^oor^ 

r»  r*»  00  9  v>  0^ 

CM  o  —  ^  o  <o 


mco»o«-90>(r\K\^*-ior^900tCNirsi9K\»«  —  9 
9<cr».c<Jlr^l^^K^oo09tf^f^^OM^o(Vl•-•-^  9 

CS  —  ^  KVfXlA  KVO<^fN4^9*- 


9  o^o^csioO'cr>iOO 

9  O'  JTk  9^ 


O(rt«-tr\^o^KV4r>CM9'i^\0^90'Ot^r^i00'O 
9«-0'Oir\K\oofM^O«— meor^ 
^0(>g»f\0'rNj^r^ir»»-ir»»r\ 

oor«^K\  ^0ir\«0  K% 

^SI  ^ 


OOCslfNi^—  r^00^^9ir\K\'AOOflO«OOirv->«D> 
®099*-tM^*-0'<MOCO  —  »r\9^ 

rf^'0<^K^^'4•-^s|  —  f^O*“  CN^O'*- 

K%  CM  ^  ^  K^ 


CMOOtOO^-ODOO 
^  •-  CM  CN 


.-»-^H>rMOfMir»oo 


r^C''0CviCMf»>9KN^O0vt*^^0'«-^sP^K^«-9  0'CDK>^9r^r*»00 

O9r^U^9^fl00^r«•K^^0^^J999^9C0r^0'e0  K\9*-  (M9^  9 

U>(M  9r^  —  '0«0«0*'N99r*«(rN«-K>OGD9rM  ^  ^ 

CM  ^eo  — 


9COir\K\rM^s09«-K\40^90000'0'CM0^9CM  9CM0O  —  O'CMKNr^CM 

CM  —  K^OOOO'^09K^•<^r^OO^<M9lf\H^eOK^K^K^  »00—  1^ 

Ifxroor-lir,  CMO  —  CM9r*»9K%lf\f*“^ir>OK>CMCOfM  OCM 
fM^  (M9CM(Mr^OKV9»^«r\w  —  (MCM 


o 

_ > 

j«g*0 

eipoo 

4.?7 

M4.JWH 

UOAQ  MiJB3 

ueppiH 

JOO I  j  6u  I  A 1 1 

4. 1  desnoH 


CDK\ir\CMr*‘90'OCMK\KVKV«->ir'Or»K>irkK^OVfM  — 
»0<Mir\CMK\vOO»^®K\  —  K^K^O»'^O^OlAK^^^®K^ 
®K^CMK^<M<M9f^<M®K>K^®t<^K^®CM^'l(M  —  —  9 


ov  ®  Qv 

(M  K\  CM  — 


o  —  K\  o 
ir\  o  Kv  o 


I  —  CM  —  CM  I 


CM  —  9  9  CM  9  m 


X  X  X  X  X  X 


XXXXXXXXK 


sssss  $  ss 

Ui_UUk.  L.  L.W 

ouoou  u  ou 

0904>jP94>k.9't--^i.9^9l.UU.UUWk. 

O00c00C-*-0CC4>04>0<4-'4-’«>4>4-<f><«-S 

>•>.■0  U  >*'0^  e  >»L.  U  ^  U  U  i.  u  x' 

SSSiSSiSSSSSSSSSSSSSSSil 


XXX 

X  X 

X 

JC 

III 

JC  JC 
! ! 

! 

o  u  o 

o  u 

u 

l9  —  fMK>9ir\*-fMKt9—  rMf*^9—  CMI 


—  CMK>9lf\  —  <MK\9I 


9999  —  —  —  —  —  9999CMCMrMrMK\K>K>K\K>  K>K\K\K\CMCM< 

oooo  —  —  —  —  —  —  «->  —  —  99999999ro  r^r'r«‘r»-®®j 

CNCMCSCMCMCMrMfMCMCMCMfMCMCMCMfMCMCMCMCMCMCM  CMCMCMfMCMfM« 
i  I  I  I  I  t  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I 

OOOOOOOOOOOOOOOOOOOOOO  OOOOOOl 

9?99??999‘?9‘?9?9??99999  999999' 

ir>tr'ir\ir>mif>ir'if'»rvtf^if\tf>jr'ir»ir\jr\irNirvu*NirNif\tr\  irNtrvir>ir\ir\ir'i 

9999999999999999999999  999999' 


5 


^  ■  ■ 

i 

3 

0 

> 

Faatures 

aamo 

aM3C3 

laueaH 

uaAQ  M^jea 

uappM 

JOOI.J  6uiAn 

4.|desnoH 

—  >< 
crt  K  . 

n 

M 

Phase 

r 

s 

o 

M 

CNJ  •- 

c*4Moo^aOK\Kv^«o^«r^o«o 

o  «  K\  »- 


OK\^^®®K\oto^^irvo^o«* 
tA«r^®^O^«0*^K\®O^CS4O«- 
•-  K>>n^KtK\K\K\®«-0«-.e4 


.  _  -.-..9Ch09®o«f>®o»-«-r<>^> 


X  X  X  X  X  X 
X  X 


® 

<M 

o 

r* 

CM 

r- 

CM 

m 

Oi 

® 

CM 

(71 

® 

in 

r- 

m 

® 

o 

m 

<71 

«— 

in 

r- 

r* 

CM 

•• 

CM  O  ® 
® 


or«-  _ 

®  ^  rv  ir\  in  K> 

N^  ®  ® 

Kl 


C^  CM  GO 

tn  ®  ®  ^  o 


CM  2 

Oi  ^  lO  JO 

CM 


CMOO«-K\«-lO^®<M®OlOOi«-tfN<-0 

rM®o^r^^®«-  o 

m  ^  Ok  ®  ^  o 

CM  O  K\  ^  m 

CM  CM  CM 


a 


in 

Ol 

o  in 

oi 

CM 

® 

O  CM 

® 

® 

^  CM 

(7i 

CM 

O 

® 

in 

m 

®  CM  O 

in 

® 

CM  Ol 

in  CM  •- 

r* 

CM 

® 

CM  ® 

r-  CM  »c\ 

o 

m 

O  CM 

®  «-  CM 

o 

®  o 

CM 

m  •- 

O 

m 


S0®0®0l^®K^(^ 
tnOmKiKvwiOk®® 
<f®«>^CMO^®K\r^ 
in  ».  kO  •- 


^oimom^  _ 

‘  - - ^m^too^«rMno«-r^^9 

_  ^KicMin®®inr-ior-OkCM  » 
r*‘^r»oo<Mr<»®^irkin®  r*^ 


®oi^iD®o®mmK\ 

8^CM®r*>Q^Qf^irk 

^  GO  ®  ~  — 

«  CM 


‘  ^  m  K\  in 


Ol^no<^^*-^f^®Ol^^^^•r*»K^CMOl•-®•- 

«««*««««**«»***»*fN> 

CM®oi®m^cMOCM«-r«2«*-«->o®^ 

mCMCMCMCMCM*-fnif>fnOi®C^CMCM»- 


^  r-  ^  ^  in  ^ 

^  ^  K\  CM  ^ 
CM  K>  CM  m  ^  m 


CMCMininr^r^^»->mcM 


CM  ® 


*-  m  ® 
CM  —  o 
m 


m  ®  ®  CM 

^  ^  m 

m  ^ 


^  mm 


*-  ^  ^  ^  <M  lO 


CM  m  <71  •- 
CM  — 


m  ®  CM  m 

XXX 

XX  X 

XXX  X 


II 

II 

til  1 

X  X 

s  s 

88 

88 

S  88  8 

6  6 

^  ^  3  9’^'^  3  34-^  3  3^  3 
OOCCOOCCOOCCOC 
>‘>■’0*0  >‘X’0'0  >*>>0’0  >.’0 

S8S188iI8811Si 


t.  1. 

o  o 

X  X 


U  • 

o  3 
+-  O  C 
L.  >»*0 
0  0  3 
X  O  X 


XXX 
X  X 

XX  XX 


o 

-I-  ’♦-  4-  i.  u  u  -f- 

30330003 

COCC>4^<4-*«-C 

OXOOL.UUO 

3**330003 

xzxxxxxx 


•«-  3 
O  C 

81 


—  CM 

M-  m 

^cMfMmm<(iioQUJ 


I  (M  m  m 

m 


m 

•>s. 

^CMm<*-CNm^^cMm^*-cMm^in-~ 
anininin®®«o® 

®®00®(MCMCMCM  <<<<< 

CMCMCMCMmmmmCMfMCMCMNCMCMNN^ 

IJIlllllllllllllll 

OOOOOOOOXXXXXXXXXX  xxxxxxxxxx 

9999999999 

mminminminininminininininininm  mminmmmmminin 


I  I  I  I  I  I  I  I  I  I 


546 


o 

> 


•M3*0 


4-(d 


u*Ao 


UBPPIH 


jooid  Buiah 


4.|d»snoH 


in  ^ 


I 

f 


o 

N| 


+- 

in 


o  m  o  ^  flo 

K>  00  9 

¥{Z  ^8 

«  K\  <M 


CM 

c; 


^OOf^^OiO«Oir\Kt^{MOOO^K\OlA 

bk  o  r-  ( 

^  P  ' 


CO  o  ov  C4  m 


^  be  o  M>  tfN 


«-  ^(NO^r-  ^  rMir%ir\^r»f<>.cor^^^mcMO;|K\NcN  so(NPOK\fo 

O  ^  «OtCSC^O^»K\P^I^-^CDOO  «-  rk^pptf\ 

csi  ir>  Ok  tfs  c>t^  ^  ^  ^  •-r^^^OKN 


—  ^  K\  CN  ■ 


g  ^  M  Ch 


^  r*»> 
o  tr\ 


K\  ir\  o  1*^  M 

•-  <N 


00  ^  CO  o 

P  ^  ^  ^  ifx 
^  o  l^^ 


O  lO^^OOirNC^O^Mh-^B-COCM 

o  o^pi/\^r^opPK\^^^Pir> 


•  r4  «o  ^ 
m  «»  Z  ^ 


1^  C>  o  P 

CN  «  K\  CM 


Kmr>»^9K\»-ir\PC^K\a>ir\NK\iriri4 

OOtfNOO^»^ONCO(M«^KV^ 


kO  ^OMNPf**^(^P^Pr4CNCOpK\irNr»‘ 
^  ^OPP^CD^Oa’pC^IAPP*-^ 
Ifi  P^0^4(^<^N«^P^QK\•->^4^4•-> 
Kl  ^00^^^  kO  Ok  Ok  ^  ^ 

^  ^  CM  M 


o  o  r-  r-  ’ 


o  »-  (M  ir\  00  «- 

^  CM 


7\  K 

«  CD 


^  p  ir\  r^  ^  9  o  o  o  o  o  «  to  ^  p  M  «  tr\  p  r*>  9  k\  *- 

«  O  CD*-f^fM9P!P^P9Pp^P«rP 

lA  p  40  ^  K\  ^  P  9  lA  o  «  9  rt  CM  P  ^  P  irv  p  P  lo  ^ 


pWK«-cm 

-i^  ^  ^^toPr«- 


in  9  ir>  9 
9  P  9  K\ 
CM  o  ^  r^ 
tf%  KMA  ^ 


^  K^  !*«• 
K>  9  ^ 
r»*  K\  ^  •- 
VN  o  9  r^ 


p  ^  9  9  r«  ^ 

9  «  •  •  •  • 

CM  f^  ^  p 

«r  te\9n  ^ 


PK\9^K%tOtOK\^CMP^9r^ir\Kt 
•  •CMb***9**»***** 

r^CM  ko  w\  9r*>PirtfMP(r\r*> 

•o  m  K\  to  ^  9  p^^  CM  •« 


^  re  ir\  ^ 

K%  CM  4 


r-  to  CM  ^  KV  CM  —  O  o  K%  CM  CM 


P  KV 
^  CM 


m  to  9  to 

lO  •  •  • 

rt  p  irt 

NM^  K\ 


Kt  CM 
CM  CM 


^  ^  CM  ^ 


I 


6 


811 


k  «  ^  X 
kk*» 

9«4>-^9'^9999999^'«-9999^4-’4-4- 

~'  ppcoeccecccopcceeoooo 


II  I 

<!5<!5  8 


_  .  >**0  >>^  "O  'O  T>  'O  "O  "O  >-  ^Tf  o  "O  ^  >.>«>., 

.^QQ9b9999999Qb9999QQQ0 

x^Ooxoxxxxxxxooxxxxoooo 


a 


III!  Ill 

<55666  666 
.  % 

'888\ 


e  op  o  •  4-  4- 

X  ^  ^ 


•-CM  •- 


CM  Kt  ^  »0  trt  M* 

<M.-^CM^CM«-CMPO^irttO 


^  CMKI'T*-—  B-  CMCMCMCMfOKV<<CDtt)ffleD^«N»OM'  •-CMKt^lOtO 


O  O 
9  9  9  irt  m 
•.«-•-  CM  CM 
till 


000000999999r^r^r^r^  999991 

irtirtirtirv(n(r\ir>ioioir\ir\ir>9999  99999t 
CMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCM  ^4CMCMCMCM^ 
I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I 


^  ^  ^  ^ 


•  ^  M-  ^  ■ 


554 


tii 

fet 


.-t 

sr, 

£i£| 

St 


O 

<D 

(D 


*'  4- 

S'% 

«  fsl 


r»  ro 


■.r*.r»rs>ror»ir«k» 


O'  0)0)  o«e»0. 0»O'0v0'Oke' 


01  0'  0> 


«i  ft) 

G  c 


*0  Si  ’•*«  *« 

«  0  0  0 


ii  I  i  it  sliiilih 

ee  X  e.  co  cocoooaoc 


0  0 
G  c  * 


I  t  if  I  I  i! 

c-sac  &  X  ao  c.  S  ec 


;; 

w> 

o 

S' 


i' 


I'  *' 


(A  _  •  «  rs  CD  «  «e  f*> 

<N4  O  0<  ^««A  S)  0  « tn  9  0> 

i'  A'  55' 


I  I  t 


»k' 

8^1 

A  A  .. 

.8  4.5 


C\«  « 

II' 


t 

A' 


9  101  t 

0  MIIAl(\4tlA«S4lt0l« 


I' 

r> 

rT 

S' 

0 

R 

i', . 


s~ 

tl' 


0«C0l^«^4W)«o««0^010p»■r«.f»r».PN.r>.r 


0v  0v  ^  ^  O' 

'''»  ^OOfS*  C  0'»«.C»M  •^..C 

■><vr>»cD^^^eo^e^eO^'^iAWiACD0'CO* 


o  k  a. 

k»  0  •'.K 

e  IS: 

a.  K  <  £  £  c 


t  ii  5 

cX00kpflDttflDwaDflc«KBDn<a 


X  <  k.  <  <  c 


fv  m  (V  f 


^  CNj  «Ni  Cs<  M 


«'0»0r».r‘^«.rvr»•r«.^»^«.r*.f».f^r^^«.r«.^-r**^^apCO«CC0'V‘^^®OtO‘00*0O'0'0•0WCeoO 

0O  0<00  0  0O'0'0'C  0'O'0<00'00'0'0'^0.0‘00iOOOOO*~^^^*>»<'^'*^»^0^0»A»r 

Sggi6g8g8g8S¥8li88  8S»»8g888g8g88«SgS8fcg^8888 

kAiT't/'t/  iT  wr)i/'ir>tf'intr>iAirikAu*iu'u*>ir  'Avnv'v'iAu'.vitf'.  «/>«riAiri*A>AiAtAiAtr>t/'t/  lAkAiritr- 


S88S8 

«A  iA  ^  tri 


I 

4 

£ 


c 

! 


k  « 

0  0 

£  *' 

4S 

«j  r*. 


Vt  0 

i  t 

k 

%  ® 

il 

''v  ''v 

—  ItMl 


Table  D-5.  Traditional  type  Inventories  by  site/component. 


I  fact  Catagorv' 


$lta 

ZoM  Phasa 

SIta  Typa 

SHA  EGC 

UTF 

BLA 

MIC  FLB  ANS  ORI 

PfT 

43^-204 

1 

CoYota  Craak 

2 

26 

1 

5 

43-00*204 

2 

Hudnut 

3 

37 

3 

1 

3 

43-00*204 

3 

Kartar 

3 

I 

49 

3 

1 

1 

43-00*204 

4 

Kartw- 

3 

9 

t 

1 

43-00*211 

1 

HIstor Ic 

3 

14 

4 

43-00-21 1 

2 

Hud nut 

3 

24 

7 

43-00-211 

3 

Hud nut 

3 

33 

4 

43*00*21 1 

4 

Hudnut 

1 

23 

9 

45-00-211 

3 

Hud nut 

1 

17 

2 

43-00-214 

1 

Coyota  Craak 

2 

116 

2 

34 

43-00-214 

2 

Coyota  Craak 

2 

1 

202 

3 

39 

43-00-214 

3 

Coyota  Craak 

2 

8 

209 

6 

34 

43-00-214 

4 

Hudnut 

3 

86 

1 

13 

43-00-242 

1 

Coyota  Craak 

2 

1 

26 

2 

22 

43-00-242 

2 

Coyota  Craak 

2 

30 

1 

3 

28 

43-00-242 

3 

Hudnut 

1 

73 

3 

2 

5 

53 

43-00-242 

4 

Kartar 

3 

1 

1 

43-00-243 

1 

Coyota  Craak 

3 

It 

5 

43-00-243 

2 

Hudnut 

2 

17 

1 

4 

43-00-243 

3 

Hudnut 

2 

5 

1 

5 

43-00*243 

4 

Kartar 

3 

3 

3 

43-00-273 

1 

Coyota  Craak/ 
Kartar 

3 

27 

1 

10 

6 

45-00-273 

2 

Coyota  Craak 

3 

1 

58 

2 

32 

3 

45-00-273 

3 

Ktt'tar 

3 

117 

2 

53 

2 

8 

45-00-273 

4 

Kartv* 

3 

21 

7 

2 

3 

43-00-273 

3 

K«‘t«* 

3 

4 

1 

2 

1 

45-00-282 

1 

Kartar 

3 

104 

2 

32 

2 

43-00*282 

2 

Kartar 

3 

83 

32 

2 

6 

43-00-282 

3 

Kart** 

3 

145 

73 

2 

4 

43-00-282 

4 

K^tar 

3 

46 

24 

2 

3 

43-00-282 

3 

MUad 

3 

160 

8 

3 

17 

43-00-283 

1 

Coyota  Craak 

5 

136 

1 

2 

44 

43'00*283 

2 

Coyota  Craak 

3 

31 

7 

45-00-285 

5 

Hudnut 

3 

ioe 

1 

4 

28 

45-00-283 

4 

Hudnut 

3 

94 

3 

14 

45*O0*328 

1 

Coyota  Craak 

2 

34 

18 

2 

1 

28 

45-00-526 

2 

Coyota  Craak 

3 

23 

26 

1 

1 

22 

43-00-526 

3 

Hudnut 

2 

27 

75 

1 

1 

14 

43-00-526 

4 

Hudnut/Kartar 

3 

45 

1 

50 

1 

4 

7 

43-0K-2 

1 

Coyota  Craak 

t 

367 

4 

6 

4 

143 

45-0K-2 

2 

Coyota  Craak 

t 

1 

289 

13 

13 

4 

99 

45-OK-2 

3 

Hudnut 

1 

119 

12 

4 

4 

45 

43-0K-2 

4 

Hudnut 

2 

45 

12 

6 

15 

43-0K-2A 

1 

Coyota  Craak 

*» 

24 

1 

17 

43*«-2A 

2 

Hudnut 

I 

13 

2 

43-aK-as 

3 

Kartar 

3 

3 

1 

43-0K-2I1 

4 

Kartar 

3 

45-0K-4 

31 

Coyota  Craak 

2 

53 

1 

3 

53 

43-0K-4 

32 

Hudnut 

1 

74 

4 

3 

4 

79 

45-CK-4 

33 

Hudnut/Kartar 

3 

9 

10 

43-<K-l1 

A 

Hudnut 

2 

2 

1 

198 

1 

5 

1 

4 

127 

45-0K-1I 

6 

Kartar 

! 

1 

3 

183 

4 

12 

30 

3 

141 

43-0K-18 

1 

Coyota  Craak/ 
Hudnut 

3 

59 

6 

1 

18 

43-OK-18 

2 

Hudnut 

2 

116 

1 

64 

2 

28 

43-0K-I6 

3 

Hudnut 

3 

25 

1 

27 

10 

43-a(-t0 

4 

Kv-tar 

3 

1 

4 

43-0K-230 

31 

Coyota  Craak/ 
Hudnut 

2 

I 

115 

1 

1 

5 

55 

43-<K-250 

52 

Hudnut 

1 

194 

20 

3 

12 

69 

43-0K-250 

53 

Hudnuf/Kartar 

2 

114 

1 

6 

43-CK-238 

A 

Coyota  Craak 

1 

2 

256 

4 

38 

12 

153 

45-OK-238 

B 

Hudnut 

\ 

5 

222 

1 

59 

10 

134 

43-0K-287/8 

1 

Coyota  Craak 

3 

2 

45-0K-287/8  2 

Co^a  Oaak 

2 

18 

6 

43-0K-287/a  3 

Coyota  Craak 

1 

58 

1 

3 

20 

43-OK-2B7/8  4 

Coyota  Craak/ 

2 

t 

53 

4 

1 

14 

Hudnut/K.artar 

45*0R-2«7/a  3 

Coyota  Craak/ 

2 

61 

2 

12 

1 

11 

HudnutAartar 

45-0K-287/8  6 

Kartar 

2 

29 

2 

4 

total* 

15 

12 

5018 

51 

654 

113 

79 

118 

1751 

0£B  BCR  FKR 
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Table  D-5,  cont'd. 


Art  I  fact  CaTftoorv^ 

Slt9  ZoM  Phas*  $lta  Typa  MAM  PES  HOP  mil  ANV  BUA  BSP  ORA  SPO  URT  SCR  IXN  NET  P IP  SHO  COO  BOO  STC  Total 


45-00-204 

1 

Coyota  Craak 

2 

3 

5 

6 

645 

45-00-204 

2 

Hudnut 

3 

1 

15 

2 

6 

1171 

45-00-204 

3 

Karrar 

3 

2 

2 

13 

1 

6 

1069 

45-0C-204 

4 

K«-tar 

3 

211 

45-00-211 

1 

Historic 

3 

3 

1 

4 

626 

45-00-211 

2 

Hudnut 

3 

2 

1 

9 

I 

9 

1353 

45-00-21 1 

3 

Hudnut 

3 

2 

7 

6 

1555 

45-00-211 

4 

Hudnut 

1 

7 

18 

1164 

45-00-211 

5 

Hudnut 

2 

3 

628 

45-00-214 

1 

Coyota  Craak 

2 

I 

2 

1  15 

6 

3181 

45-00-214 

2 

Coyota  Craak 

2 

3 

1 

3 

30 

7 

14 

1 

2 

5713 

45-00-214 

3 

Coyota  Craak 

2 

1 

1 

2 

39 

8 

1 

2  1 

7 

5549 

45-00-214 

4 

Hudnut 

3 

4 

21 

32 

2065 

45-00-242 

1 

Coyota  Craak 

2 

1 

17 

4 

10 

3 

967 

45-00-242 

2 

Coyota  Craak 

2 

4 

1 

t 

1 

2 

10 

8 

J4 

1 

1607 

45-00-242 

3 

Hudnut 

3 

2 

2 

23 

17 

25 

8 

4325 

45-00-242 

4 

Kartar 

3 

1 

104 

45-00-243 

1 

Coyota  Craak 

3 

1 

1 

2 

520 

45-00-243 

2 

Hudnut 

2 

4 

3 

15 

845 

45-00-243 

3 

Hudnut 

2 

I 

4 

619 

45-00-243 

4 

K^tar 

3 

2 

2 

213 

45-00-273 

t 

Coyota  Craak/ 

3 

2 

2 

3 

3 

455 

Kartw* 

0 

45-00-273 

2 

Coyota  Craak 

3 

9 

2 

9 

6 

6 

1057 

45-00-273 

3 

Kartar 

3 

5 

1 

2 

1  13 

7 

7 

1 

1926 

45-00-273 

4 

Kartar 

3 

1 

1 

1 

236 

45-00-273 

5 

KM-tar 

3 

2 

\ 

112 

45-00-262 

1 

Kartar 

3 

1 

10 

3 

855 

45-00-262 

2 

Kartar 

3 

2 

2 

1 

1 

13 

4 

1150 

45-00-262 

3 

K^'tar 

3 

7 

1 

2 

2 

16 

7 

1972 

45-00-262 

4 

Kartar 

3 

2 

2 

5 

1 

465 

45-00-262 

5 

Mixad 

3 

7 

21 

14 

5 

1564 

43>00-265 

1 

Coyota  Craak 

3 

10 

3 

25 

1 

8 

1 

11354 

45-00-265 

2 

Coyota  Craak 

3 

1 

9 

2 

4570 

45-00-265 

3 

Hudnut 

3 

8 

1 

3 

1 

39 

1 

6 

1504 

45-00-285 

4 

Hudnut 

3 

2 

\ 

26 

4 

4 

9649 

45-00-326 

I 

Coyota  Craak 

2 

4 

1 

2 

4 

1 

2 

1 

1999 

45-00-326 

2 

Coyota  Craak 

3 

7 

1 

1 

1 

4 

2 

1791 

45-00-526 

3 

Hudnut 

2 

1 

I 

1 

6 

4 

2037 

45-00-326 

4 

HudnutAartar 

3 

2 

3 

6 

1 

1 

1325 

45-0K-2 

1 

Coyota  Craak 

6 

1 

7 

3 

2 

5 

110 

11 

92 

2 

2 

7  6 

10 

23216 

45-0K-2 

2 

Coyota  Craak 

10 

1 

2 

6 

5 

2 

3 

97 

11 

127 

1 

4 

15 

17918 

45-0K-2 

3 

Hudnut 

13 

2 

5 

I 

1 

3 

54 

9 

101 

5 

3 

12 

9609 

43-0K-2 

4 

Hudnut 

2 

4 

1 

1 

3 

21 

1 

25 

5 

7 

2850 

45-0K-2A 

I 

Coyota  Craak 

2 

2 

1  6 

1 

4 

1557 

45-0K-2A 

2 

Hudnut 

1 

1 

2 

3 

a 

732 

45-CK-2A 

3 

K*rtar 

3 

1 

3 

209 

45-aK-2A 

4 

Kartar 

3 

1 

1 

1 

103 

45-aK-4 

51 

Coyota  Craak 

2 

3 

1 

1 

7 

18 

6 

51 

1 

5507 

45-OK-4 

52 

Hudnut 

31 

3 

6 

1 

1 

6 

29 

8 

146 

5 

14 

I213I 

45-0K-4 

53 

HudnutAartar 

3 

1 

1 

2 

2 

6 

4 

1036 

45-0K-I1 

A 

Hudnut 

2 

32 

7 

4 

2 

2 

15 

76 

12 

69 

1 

8 

25792 

45-0K-11 

8 

Kartar 

50 

10 

9 

6 

22 

2 

1 

8 

87 

24 

116 

2 

7 

3 

13 

25129 

45-0K-18 

1 

Coyota  Craak/ 

3 

19 

5 

15 

57 

1864 

Hudnut 

45-0K-18 

2 

Hudnut 

8 

18 

5 

30 

79 

5551 

45-0K-16 

3 

Hudnut 

7 

2 

2 

1 

885 

45-QK-18 

4 

Kartar 

3 

105 

45-0K-250 

51 

Coyota  Craek/ 

2 

1 1 

2 

4 

2 

I 

49 

9 

91 

4 

2 

24 

6584 

Hudnut 

45-<K-250 

52 

Hudnut 

24 

2 

20 

1 

5 

64 

13 

105 

6 

1 

30 

10594 

45-0K-250 

53 

HudnutAartar 

2 

1 

I 

5 

8 

2 

759 

45-QK-258 

A 

Coyota  Craak 

32 

5 

3 

2 

13 

56 

9 

95 

1 

5 

16221 

45-0K-236 

B 

Hudnut 

53 

4 

14 

1 

9 

41 

26 

134 

'5 

18829 

45-0K-267/8 

1 

Coyota  Craak 

1 

2 

106 

43-0K-267/6  2 

Coyota  Craak 

2 

3 

1 

2 

2 

6 

441 

43-OK-267/0  3 

Co^ta  Craak 

1 

5 

1 

1  17 

7 

22 

1943 

45-OK-267/0  4 

Coyota  Craak/ 

2 

6 

16 

7 

15 

1 

1652 

HudnutAartar 

45-0K-267/6  5 

Coyota  Craak/ 

2 

16 

1 

2 

2 

2 

2  23 

13 

22 

3078 

HudnutAartar 

43-OK-207/8  6 

Kartsr 

2 

23 

1 

1 

1  9 

4 

9 

1 

1943 

Totals 

428 

33 

40 

63 

49 

22 

18 

119 

7  1261 

300 

1548 

6 

5  37 

7  31 

303 
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Kay  to  Traditional  Typa  Mibraalatlana  In  Tabla  D-6. 


■evlatl  on 

Traditional  Typa 

Abbreviation 

Traditional  Typa 

SHA 

Shaft  Abradar 

HAM 

Haaneratona 

BBC 

Edga-ground  Cobble 

PEB 

Maul/F^atla 

UTF 

Utilized  Flake 

HOP 

Hoppar-aortar  baaa 

BLA 

Blade 

MIL 

Milling  Stona 

MIC 

Microblade 

tm 

Anvil  Stona 

FIB 

Flaked  Long  Bone 

BUR 

Burl  n 

ANS 

Aal/Naadla/Shuttle 

BSP 

Burin  Spall 

Dfll 

Drill 

BRA 

Graver 

PPT 

ProJ  actlla  ftilnt 

SPO 

Spokeabava 

BPH 

Bona  Point/Harpoon 

URT 

Uni  fad  ally  Retouched  Flake 

CMC 

Chopper 

SCR 

Scraper 

RFC 

Peripherally  Flaked  Cobble 

TKN 

Tabular  Knifa 

ADZ 

Adze 

HET 

Natal  nkar 

CW 

Chlaal 

PIP 

PI  pa 

NS 

Wedge 

SHO 

Shell  Ornaoant 

DB 

Debi tage 

000 

Copper  Ornaaant 

BCR 

Blade  Core 

BOO 

Bona  Ornaaant 

FKH 

Antler  Flaker/BIllat 

8T0 

Stone  Ornaaant 

Table  D-6.  Faunal  Inventories  by  s I te/conponent 


F«atur« 

Nunaar 

of  idantif 

led  SMCIiMns  bv  TnKon’ 

I  te 

stt* 

Zon« 

Phtsa  Typa 

Sor  lap 

S,l 

Har 

Spa 

Tho 

Par 

Cas 

Pmy  Aao 

HIc 

Lay 

45-00-204 

1 

Coyota  CrMk 

2 

2 

1 

45-00-204 

2 

Hiidnut 

i 

1 

5 

1 

2 

2 

45-00-204 

3 

Kartar 

3 

1 

1 

1 

45-00-204 

4 

Kartar 

3 

0 

9 

1 

1 

5 

45-00-2}} 

} 

Historic 

3 

45-00-21} 

2 

Hudnut 

3 

1 

4 

47 

14 

1 

7 

16 

45-00-211 

3 

Hudnut 

3 

1 

11 

4 

72 

20 

2 

9 

45-00-211 

4 

Hudnut 

1 

1 

8 

2 

96 

10 

2 

6 

45-00-211 

5 

Hudnut 

1 

1 

2 

5 

3 

58 

6 

1 

4 

45-00-214 

1 

Coyota  Craak 

2 

2 

1 

12 

6 

5 

45-00-214 

2 

Coyota  Craak 

2 

11 

3 

15 

18 

4 

7 

4 

45-00-214 

3 

Coyota  Craak 

2 

2 

1 

It 

9 

7 

10 

5 

6 

45-00-214 

4 

Hudnut 

3 

31 

53 

68 

9 

5 

2 

6 

45-00-242 

1 

Coyota  Craak 

2 

3 

3 

4 

3 

45-00-242 

2 

Coyota  Craak 

2 

3 

2 

1 

45-00-242 

3 

Hudnut 

1 

21 

32 

1 

3 

1 

45-00-242 

4 

Kartar 

3 

1 

11 

45-00-243 

1 

Coyota  Craak 

3 

1 

45-00-243 

2 

Hudnut 

2 

2 

12 

1 

45-00-243 

3 

Hudnut 

2 

6 

43 

1 

4^-00-243 

4 

Kartar 

3 

10 

36 

2 

45-00-273 

1 

Coyota  Craak/ 
Kartar 

3 

1 

8 

45-00-273 

2 

Coyota  Craak 

3 

15 

1 

45-00-273 

3 

Kartar 

3 

1 

1 

It 

3 

45-00-273 

4 

Kartar 

3 

1 

1? 

45-00-273 

5 

Kartar 

3 

15 

1 

45-00-282 

1 

Kartar 

3 

2 

15 

7 

6 

45-00-282 

2 

Kartar 

3 

1 

2 

40 

34 

1 

2 

45  00-282 

3 

Kartar 

3 

2 

104 

9 

1  1 

1 

2 

45-00-282 

4 

Kartar 

3 

150 

5 

1 

45-00-282 

5 

HIxad 

3 

5 

18 

1 

45-00-285 

1 

Coyota  Craak 

3 

6 

1 

35 

43 

4 

3 

12 

45-00-285 

2 

Coyota  Craak 

3 

1 

1 

40 

15 

1 

2 

15 

45-00-285 

3 

Hudnut 

3 

2  1 

15 

1 

64 

18 

1 

1 

3 

45-00-285 

4 

Hudnut 

3 

3t 

84 

2 

2 

8 

45-^0-326 

1 

Coyota  Craak 

2 

5 

13 

6 

9 

5 

1 

1 

8 

45-00-326 

2 

Coyota  Craak 

3 

1 

4 

42 

1 

17 

7 

2  1 

1 

3 

45-00-326 

3 

Hudnut 

2 

49 

2 

6 

3  2 

1 

4 

43-0«.-326 

4 

Hudnut  Aartar 

3 

1 

107 

1 

65 

t 

3  1 

1 

3 

45-0K-2 

1 

Coyota  Craak 

1 

13 

5 

5 

I 

1 

45-0K-2 

2 

Coyota  Craak 

1 

12 

63 

57 

4 

2  2 

5 

4 

45-0K-2 

3 

Hudnut 

1 

2 

93 

28 

2 

8 

2 

45-0K-2 

4 

Hudnut 

2 

4 

2 

120 

20 

3 

4 

45-0K-2A 

1 

Coyota  Craak 

2 

1 

1 

1 

I 

1 

45-0K-2A 

2 

Hudnut 

1 

19 

18 

2 

45-0K-2A 

3 

Kartar 

3 

1 

12 

3 

1 

43-0K-2A 

4 

Kartar 

3 

1 

20 

3 

45-0K-4 

51 

Coyota  Craak 

2 

5 

5 

12 

3 

45-0K-4 

52 

Hudnut 

1 

8 

1 

72 

34 

1 

7 

0 

1 

45-OK-4 

53 

HudnutAartar 

3 

1 

44 

13 

45-0K-11 

A 

Hudnut 

2 

2 

60 

2 

60 

91 

5 

4  1 

1 

j 

45-0K-11 

0 

Kartar 

1 

14 

255 

6 

507 

244 

9 

14 

14 

45-<K-16 

1 

Coyota  Craak/ 
Hudnut 

3 

I 

1 

45-0K-18 

2 

Hudnut 

2 

1 

9 

5 

1 

2 

3 

45-0K-16 

3 

Hudnut 

3 

1 

4 

1 

45-0K-16 

4 

Kartar 

3 

1 

I 

45-OK-230 

51 

Coyota  Craak/ 
Hudnut 

2 

1 

15 

18 

5 

1 

45-0K-250 

52 

Hudnut 

1 

I 

1 

4 

2 

72 

46 

15 

1 

45-0K-250 

53 

Hudnut  Aartar 

2 

3 

2 

62 

5 

1 

2 

45-OK-256 

A 

Coyota  Craak 

1 

10 

31 

29 

1 

5 

3 

3 

45-0K-258 

B 

Hudnut 

1 

2 

7 

2 

107 

90 

3 

24 

6 

1 

45-0K-287/8  1 

Coyota  Craak 

3 

45-0K-287/8  2 

Coyota  Craak 

2 

45-OK -287/8  3 

Coyota  Craak 

1 

3 

1 

45-OK -287/8  4 

Coyota  Craak/ 

2 

4 

13 

1 

1 

HudnutAartar 

45-flK-2«7/8  5 

Coyota  CrMk/ 

2 

1 

1 

1 

HudnutAartar 

45-a<-287/8  6 

Kartar 

2 

18 

1 

m 
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Table  D-6,  cont'd. 


Foatura  Nuwfaar  of  Itfentiflao  Soaclnans  bv  Taxon^ 

Site 


Site 

Zona  Phase  T^po 

Cla  Clu  Cfa 

Cm 

45-00-204 

1 

Coyote  Creak 

2 

45-00-204 

2 

Hudnut 

3 

45-00-204 

3 

Kartar 

3 

45-00-204 

4 

Kartar 

3 

45-00-211 

1 

Historic 

3 

45-00-211 

2 

Hudnut 

f 

1 

45-00-211 

3 

Hudnut 

3 

45-00-211 

4 

Hudnut 

1 

1 

45-00-211 

5 

Hudnut 

1 

1 

45-00-214 

1 

Coyote  Creak 

2 

45-00-214 

2 

Coyote  Creek 

2 

2 

45-00-214 

3 

Coyote  Creek 

2 

45-00-214 

4 

Hudnut 

3 

45-00-242 

1 

Coyote  Creek 

2 

45-00-242 

2 

Coyote  Creek 

2 

3 

45-00-242 

3 

Hudnut 

1 

8 

14 

45-00-242 

4 

Kartar 

3 

45-00-243 

1 

Coyote  Creek 

3 

1 

45-00-243 

2 

Hudnut 

2 

45-00-243 

3 

Hudnut 

2 

45-00-243 

4 

Kartar 

3 

2 

45-00-273 

1 

Coyote  Creek/ 
Kartar 

3 

6 

45-00-273 

2 

Coyote  Creek 

3 

45-00-273 

3 

Kartar 

3 

45-00-273 

4 

Kartar 

3 

45-00-273 

5 

Kartar 

3 

45-00-282 

1 

Kartar 

3 

45-00-282 

2 

Kartar 

3 

45-00-282 

3 

Kartar 

3 

45-00-282 

4 

Kartar 

3 

45-00-282 

5 

HIxad 

3 

2 

45-00-285 

1 

Coyote  Creek 

3 

45-00-285 

2 

Coyote  Creek 

3 

1 

45-00-285 

3 

Hudnut 

3 

1 

45-00-285 

4 

Hudnut 

3 

2 

45-00-326 

1 

Coyote  Creek 

2 

45-00-326 

2 

Coyote  Creek 

3 

1 

45-00-326 

3 

Hudnut 

2 

45-00-326 

4 

Hudnut/Kartar 

3 

4 

45-0K-2 

1 

Coyote  Creek 

1 

45-0K-2 

2 

Coyote  Creek 

1 

5 

45-0K-2 

3 

Hudnut 

1 

5 

45-0K-2 

4 

Hudnut 

2 

1 

45-0K-2A 

1 

Coyote  Creek 

2 

45-0K-2A 

2 

Hudnut 

1 

45-0K-2A 

3 

Kartar 

3 

45-0K-2A 

4 

Kartar 

3 

45-0K-4 

51 

Coyote  Creek 

2 

45-0K-4 

52 

Hudnut 

1 

4 

45-0K-4 

53 

HudnutAartar 

3 

1 

45-0K-11 

A 

Hudnut 

2 

1 

17 

45-0K-11 

e 

Kartar 

1 

3  5 

22 

45-0K-18 

1 

Coyote  Creek/ 
Hudnut 

3 

45-0K-18 

2 

Hudnut 

2 

45-OK-t8 

3 

Hudnut 

3 

45-0K-18 

4 

Kartar 

3 

45-0K-250 

51 

Coyote  Creek/ 
Hudnut 

2 

3 

45-0K-250 

52 

Hudnut 

1 

32 

45-OK-250 

53 

HudnutAartar 

2 

2 

45-0K-258 

A 

Coyote  Creek 

1 

1 

24 

45-0K-258 

8 

Huonut 

1 

1  1  110 

31 

45-0K-287/8 

1 

Coyote  Creek 

3 

45-0K-287/8  Z 

Coyote  Creek 

2 

45-(X-287/8  3 

Coyote  Creek 

1 

45-0K-287/8  4 

Coyote  Creek/ 

2 

2 

Hudnut  Aartar 

45-0K-287/8  5 

Coyote  Creek/ 

2 

5 

Hudnut  Aartar 

45-0K-287/8  6 

Kartar 

2 

Urs  Lut  Hra  Hrf>  Mus  Tax  Nap  lyn 


5 


I 


1 

1 

2 

2 

55 


I  2 

4  2  16  5 


2  4 

2  5  3  t  1 


tm 
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Table  D-6,  cont'd. 


Number  of  IcentHIdd  Specimans  fay  Taxcn^ 


sit# 

Zon#  Phase 

Equ 

Car 

Odo 

Ant 

Ovl 

Bis 

Deer 

Elk 

Chr 

VIp  Coi 

Ran 

Ant  Sal 

Cy? 

Cat 

45-00-204 

1 

Coyote  Creek 

2 

2 

45-00-204 

2 

Hud nut 

3 

2 

5 

45-00-204 

3 

Karter 

3 

1 

5 

45-00-204 

4 

Karter 

3 

6 

45-00-211 

t 

Hletoric 

3 

45-00-21 1 

2 

Hudnut 

3 

6 

1 

2 

4 

1 

53 

1 

45-00-21 1 

3 

Hudnut 

3 

22 

4 

13 

7 

1 

126 

45-00-21 1 

4 

Hudnut 

1 

12 

26 

4 

24 

2 

856 

1 

7 

45-00-211 

5 

Hudnut 

1 

2 

5 

13 

11 

45-00-214 

1 

Coyote  Creek 

2 

8 

1 

3 

1 

16 

1 

46 

1 

3 

7 

3 

45-00-214 

2 

Coyote  Creek 

2 

72 

12 

14 

1 

60 

5 

157 

6 

40 

26 

45-00-214 

3 

Coyote  Creek 

2 

1 

69 

22 

17 

187 

6 

12 

169 

6 

45-00-214 

4 

Hudnut 

3 

1 

12 

2 

1 

5 

1 

9 

5 

45-00-242 

t 

Coyote  Creek 

2 

9 

3 

7 

1 

4 

45-00-242 

2 

Coyote  Creek 

2 

15 

1 

2 

47 

45-00-242 

3 

Hudnut 

1 

4 

34  f 

2 

190 

829 

7 

53 

42 

45-00-242 

4 

Kartar 

3 

4 

2 

10 

2 

6 

45-00-243 

1 

Coyote  Creek 

3 

8 

2 

2 

45-00-243 

2 

Hudnut 

2 

It 

1 

4 

7 

9 

45-00-243 

3 

Hudnut 

2 

12 

6 

5 

21 

45-00-243 

4 

Kartar 

3 

2 

1 

2 

4 

45-00-273 

1 

Coyote  Creek/ 
Kartar 

3 

5 

45-00-273 

2 

Coyote  Creek 

3 

1 

1 

45-00-273 

3 

Kartar 

3 

45-00-273 

4 

Kartar 

3 

45-00-273 

5 

Kartar 

3 

45-00-282 

I 

Kartar 

3 

2 

1 

1 

1 

45-00-282 

2 

Kartar 

3 

t 

2 

2 

45-00-282 

3 

Kartar 

3 

16 

6 

45-00-282 

4 

Kartar 

3 

I 

3 

45-00-282 

j 

Mixed 

3 

1 

1 

1 

45-00-285 

1 

Coyote  Creek 

3 

1 

7 

3 

7 

1 

10 

4 

62 

2 

1 

45-00-285 

2 

Coyote  Creek 

3 

1 

8 

1 

2 

4 

2 

11 

45-00-285 

3 

Hudnut 

3 

9 

13 

8 

7 

14 

9 

6 

114 

9 

45-00-285 

4 

Hudnut 

3 

6 

7 

3 

5 

14 

9 

3 

47 

5 

45-00-328 

1 

Coyote  Creek 

2 

1 

63 

2 

15 

88 

5 

4 

6 

2 

45-00-326 

2 

Coyote  Creek 

3 

4 

23 

26 

37 

86 

2 

6 

2 

1 

45-00-326 

3 

Hudnut 

2 

5 

1 

6 

28 

;> 

25 

10 

45-00-326 

4 

HudnutAertar 

3 

2 

29 

14 

35 

2 

126 

8 

67 

45-(X-2 

1 

Coyote  Creek 

1 

8 

1 

581 

5 

2 

348 

5 

10 

3 

2 

73 

12 

45-0K-2 

2 

Coyote  Creek 

1 

3 

686 

10 

18 

616 

3 

42 

80 

7 

104 

6 

45-0K-2 

3 

Hudnut 

1 

6 

275 

2 

321 

10 

16 

5 

3 

90 

T 

45-0K-2 

4 

Hudnut 

2 

1 

475 

1 

31 

345 

3 

9 

5 

3 

15^ 

6 

6 

43-OK-2A 

1 

Coyote  Creek 

2 

20 

35 

4 

1 

45-0K-28 

2 

Hudnut 

1 

63 

5 

187 

137 

1 1 

1 

133 

2 

45-0K-24 

3 

Kartar 

3 

4 

17 

4 

21 

2 

79 

1 

45-0K-28 

4 

Kartar 

3 

6 

6 

9 

43-0K-4 

51 

Coyote  Creek 

2 

61 

10 

37 

1 

9 

21 

3 

45-0K-4 

52 

Hudnut 

1 

3 

684 

3 

54 

900 

2 

M5 

31 

532 

21 

I 

45-0K-4 

53 

HudnutAartar 

5 

1 

56 

13 

37 

3 

27 

3 

45-OK-11 

A 

Hudnut 

2 

24 

232 

10 

15 

2 

236 

8 

125 

120 

11 

63 

138 

45-OK-11 

B 

Kartar 

1 

24 

1432 

56 

335 

10 

1815 

19 

531 

90 

61 

276 

522 

45-0K-18 

1 

Coyote  Creek/ 
Hudnut 

3 

45-0K-18 

2 

Hudnut 

2 

1 

13 

24 

43-0K-I8 

3 

Hudnut 

3 

1 

2 

45-0K-18 

4 

Kartar 

3 

45-0K-250 

51 

Coyote  Creek/ 
Hudnut 

2 

147 

11 

205 

2 

88 

1  4 

7 

1 

43-0K-250 

52 

Hudnut 

I 

1 

407 

4 

701 

1 

116 

2  72 

t 

159 

10 

45-C1K-250 

53 

HudnutAartar 

2 

104 

32 

94 

11 

55 

10 

45-0K-258 

A 

Coyote  Creek 

1 

19 

4 

1496 

28 

344 

2656 

0 

18 

10 

35  20 

7 

45-0K-258 

8 

Hudnut 

1 

10 

1844 

11 

165 

2799 

8 

56 

70 

44 

40  65 

33 

45-0K-287/8 

1 

Coyote  Creek 

3 

1 

23 

2 

45-0K-287/8  2 

Coyote  Creek 

2 

13 

11 

4 

46 

2 

45-0K-287/8  3 

Coyote  Creek 

1 

114 

37 

16 

277 

1 

1 

5 

45-0K-287/8  4 

Coyote  Creek/ 

2 

60 

7 

559 

120 

4 

HudnutAartar 

45-<JK-287/8  5 

Coyote  Creek/ 

2 

64 

35 

4 

153 

17 

HudnutAartar 

45-0K-287/8  6 

Kartar 

2 

26 

2 

8 

24 

4 

m 

%  - 
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Ksf  to  Mbrovlotlona  of  ToMiMMle  Nmmm  1o  Tablo  D-6 


Abbreviation 

Taxon 

Abbreviation 

Taxon 

Sor 

So  rex  800. 

Mrp 

Martaa  oannanti 

Lap 

Laoua  of.  toonaandll 

Mua 

Muatala  franata 

9yl 

SvLIvaoua  cf.  nuttalLII 

Tax 

Taxidaa  taxua 

Mar 

Maraota  fLavIvantrla 

Hap 

Maohltla  aaohltla 

Spa 

Soaranohllua  aoo. 

Lyn 

Lynx  rufua 

Tho 

Thoaoava  taLooldaa 

Equ 

Eouua  cabal luB 

Pbp 

Paroonathua  oarvua 

Oar 

Carvua  alaohua 

Oaa 

Caator  canadanala 

Odo 

Qdocollaua  bod. 

ftiy 

Paroavacua  uplpulptu* 

Ant 

Antllocaora  aoarlcana 

Nao 

Maotoaw  ciparap 

Ovi 

Ovi a  canadanala 

MIC 

Mlcrotoa  app. 

Bla 

Blaon  blaon 

Lag 

lABMrm 

Daer 

Daar-alzad 

Ond 

Qpilatra  tIbatPIca 

Elk 

Elk-alzad 

Erl 

Erlthiton  doraatwi 

Chr 

Chrvaaova  cf.  Dicta 

Cla 

Cam  a  ta^rPP* 

VI  p 

Vlparldae 

au 

Cania  tuoua 

Col 

Colubridae 

era 

Cania  faalllarla 

tan 

Faolly  Ranidaa/Bufonidaa 

Oin 

Cania  app. 

Aob 

Aaphlbla 

Vul 

VulPP*  vulPPP 

Sal 

Saloonidae 

Urs 

Uraua  app. 

tVp 

Cypri  nidaa 

Lut 

Lutra  canadanala 

Cat 

Cataatoaldae 

Mra 

Martaa  aoarlcana 

I 


APPEM)IX  E; 

HISTORICAL  AERIAL  PHOTOGRAMMETRY  AND  HABITATION  SITE  DISTRIBUTION 


by  Lawr  V.  Sale 


Since  the  early  1970's,  a  major  program  of  archaeological  survey  and  data 
recovery  has  been  carried  out  first  by  the  National  Park  Service  and  then 
through  Seattle  District,  Corps  of  Engineers  (Corps),  at  the  Chief  Joseph  Dam 
project  on  the  Columbia  River  In  north-central  Washington  State.  Some 
reconnaissance  and  small-scale  data  recovery  had  taken  place  In  the  later 
1940s  and  early  1950s  before  the  dam  was  constructed.  Work  thus  far  has 
Identified  around  178  prehistoric  archaeological  habitation  sites  In  a  45-mlle 
reach  of  the  river  from  River  Mile  (RM)  545  to  RM  590  (Appenalx  D,  Figure  D- 
1).  Approximately  half  these  sites  have  been  tested;  Intensive  data  recovery 
has  been  carried  out  at  24  of  them.  Surveys  by  the  Corps  and  the  University 
of  Washington  In  the  late  1970s  (Munsel I  and  Sale  1977,  Leeds  et  al.  1981) 
found  that  earlier  work  recorded  only  a  small  percentage  of  the  sites  actually 
present,  and  tended  to  concentrate  on  the  most  recent  occupation  In  the  areas 
with  easiest  access.  The  south  bank  of  the  river  had  been  virtually 
un invest I gated,  and  low  lying  terraces  along  the  downstream  third  of  the 
reservoir  received  scant  attention.  The  south  bank  has  since  been  thoroughly 
Investigated  where  It  Is  above  water,  but  the  low  terraces  In  the  downstream 
part  now  are  permanently  and  deeply  Inundated  by  Rufus  Woods  Lake,  the  power 
pool  behind  Chief  Joseph  Dam,  and  cannot  be  Inve^'toried  by  conventional  on- 
the-ground  techniques. 

The  first  study  of  site  distributions  In  the  project  area  suggested  that 
the  apparent  lack  of  prehistoric  habitation  sites  in  the  lower  part  of  the 
reservoir  might  be  due  to  the  great  likelihood  of  site  Inundation  In  this 
area,  where  the  reservoir  Is  deepest,  approximately  150  feet  deep  (Leeds, 
Chapter  7).  Because  we  are  undertaking  a  major  effort  towards  understano I ng 
prehistoric  land  use  and  settlement  patterns  at  the  project,  we  decided  to 
employ  all  practical  means  to  account  for  biases  in  the  archaeological  records 
that  will  be  used  to  develop  models.  Therefore,  we  searched  for  aerial 
photographs  of  the  reach  taken  before  the  first  dams  had  been  constructed  In 
hope  of  Identifying  the  locations  and  extent  of  permanently  flooded  landforms 
that  elsewhere  in  the  area  have  associated  archaeological  sites.  We  also 
believed  It  might  be  possible  to  locate  previously  unrecorded  housepits  and 
housepit-marked  sites  In  many  Instances,  especial ly  those  reporred  by 
Informants  but  not  confirmed.  The  extent  to  which  eroslonal  damage  had 
Introduced  biases  Into  characterizations  of  known  sites  also  might  be 
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established.  Finally,  It  seemed  appropriate  to  search  for  housepits  where 
none  yet  have  been  found.  The  permanently  Inundated  lower  one-third  of  the 
reservoir  and  the  lowest  flood  plains  and  terraces  throughout  the  reservoir 
were  of  particular  Interest;  the  lower  part  of  the  reservoir  because  few  If 
any  housepits  had  been  recorded,  and  the  low-lying  landforms  because  so  little 
of  this  area  had  been  available  anywhere  In  the  reservoir  during  recent  on- 
the-ground  Inspections. 

METHODS 


'-V 

m 

m 

m 


V. 

V. 


We  found  only  one  complete  series  of  pre- Impoundment  aerial 
stereophotographs  of  the  reservoir.  Flown  In  March  1930,  these  are  5x5  Inch 
black  and  white  positive  prints  at  scale  1:22,500  (flown  at  11,250  feet  above 
mean  terrain).  The  Seattle  District  file  number  for  this  series  Is  B630-2; 
photographs  D-I65  through  200  and  E-1  through  10  provide  full  stereo  coverage 
for  the  Chief  Joseph  Dam  Project  reach.  This  series  continuously  covers  the 
Columbia  River  from  Pasco,  Washington  to  the  Canadian  border  some  420  miles 
upstream,  although  prints  for  some  reaches  are  missing  from  the  files.  The 
prints  on  file  at  the  Seattle  District  office  are  the  only  existing  copies; 
the  negatives  and  other  prints  were  destroyed  by  fire  In  the  1940's.  This 
series  is  especially  useful  because  the  area  had  not  yet  revegetated  fully 
after  overgrazing  In  the  late  19th  and  early  20th  centuries  and  surface 
exposures  are  good. 

Observation  consisted  of  viewing  stereo  pairs  through  a  ten  power 
stereoscope.  As  a  calibration  exercise,  we  1 1 -documented  examples  of  housepits 
of  different  sizes,  shapes,  and  depths  at  sites  45-0K-2A,  45-0K-20,  and  45-OK- 
239  were  examined.  Deep  housepits  were  seen  as  distinct  shadows;  shallower 
specimens  often  were  Identifiable  by  lusher  (darker)  vegetation,  especially  In 
house  depressions  where  slackwater  sediments  had  accumulated  as  at  45-0K-2A. 
Next,  other  known  housepit  sites  were  inspected  and  houses  Identified  on  the 
photograph  were  noted.  Notes  were  made  on  15  minute  (1:62,500)  USGS  contour 
maps  (Bridgeport,  Boot  Mt.,  Alameda  Flat,  Nespelem,  and  Grand  Coulee  Dam 
quadrangles).  We  then  carried  out  a  preliminary  census  of  relatively  level 
inundated  landforms,  divided  into  50-100  ft  above  ordinary  high  water,  low  (0- 
50  ft  above  ordinary  high  water).  Landform  locations  were  recorded  on  15 
minute  contour  maps  and  received  provisional  site  numbers  (45-OK/DO-PSCC-N). 
Finally,  we  reviewed  the  stereo  pairs  to  locate  previously  unrecorded 
housepits.  The  locations  of  Identified  examples  were  marked  on  the  15  minute 
base  maps  and  these  housepit  sites  were  assigned  provisional  site  numbers  (45- 
OK/DO-PSHP-N) . 

RESULTS 

The  search  was  unexpectedly  successful  at  locating  new  housepit  sites 
(Table  E-1,  Figure  E-1).  Twelve  definite  housepit  sites  with  single  or 
multiple  housepits,  marked  by  deeply  shadowed  depressions,  were  found.  Less 
deeply  shadowed  pits  or  vegetation  differences  Indicated  one  or  more  housepits 
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at  six  other  sites.  We  also  Identified  extensive  areas  of  level  low  and  high 
flooded  landforms.  We  did  not  have  time  or  funding  to  estimate  total  area  of 
these  landforms,  but  Instead  recorded  each  discrete  occurrence  and  then 
estimated  the  number  of  prehistoric  habitation  sites  probably  associated  with 
these  landforms  (Figure  E-2).  Rough  linear  projections  from  previous  survey 
data  suggest  that  each  topographically  discrete  low  elevation  landform  has  at 
least  one  associated  prehistoric  habitation  site  and  most  likely  more.  Each 
discrete  area  of  higher,  level  land  Is  likely  to  have  one  such  site.  As  a 
rough  measure  of  the  potential  for  sites  without  house  depressions  visible  on 
the  surface,  we  conservatively  estimate  that  20  sites  occurred  on  all  the  low 
landforms  Identified  and  13  would  have  been  found  on  the  higher  landforms. 

The  data  In  Table  E-i  show  that  the  aerial  photographic  survey  adds  both 
qualify  and  quantity  to  the  previous  site  inventory.  The  survey  revealed 
housepit  sites  In  a  lO-mlle  reach  of  river  from  RM  559-565  previously  thought 
to  have  none.  It  also  disclosed  housepits  at  sites  now  cal  led  open  camps, 
where  they  had  been  removed  by  bank  erosion  since  the  original  pool  raise  In 
1956.  It  also  suggests  that  many  sites  now  shown  as  separate  entities  are  but 
minor  remnants  on  high  ground  of  much  larger  sites  that  were  partly  flooded  by 
the  1956  pool  raise.  The  survey  also  added  comprehensively  to  the  project's 
habitation  site  Inventory.  Figure  E-3  displays  percentages  of  Increase  In  the 
Inventory  by  5-mlle  reach  groups.  As  one  might  expect,  the  Increases  tend  to 
be  greatest  In  the  lower  reaches  were  the  pool  Is  deepest  and  the  least  was 
known  previously.  A  comparatively  large  increase  In  the  upper  pool  (R.M.  585- 
590)  probably  Is  related  to  an  unusually  large  extent  of  low  elevation 
surface,  combined  with  an  overall  low  percentage  of  surface-exposed  housepit 
sites.  These  data  also  suggest  that  site  clustering  exists  at  a  large  scale 
(Figure  E-4)  and  probably  can  be  related  to  functional  and/or  environmental 
factors  (Figure  E-5).  As  noted  by  Leeds  (Chapter  7),  areas  with  the  fewest  of 
any  kind  of  habitation  sites  are  steeply  banked  with  few  minor  tributary 
streams,  poor  winter  solar  exposure,  and  relatively  poor  access  to  a  full 
variety  of  upland  resources.  Housepit  sites  that  supposedly  represent  stable 
winter  villages  do  not  appear  In  the  lower  reservoir. 

DISCUSSION 

Stereo  photographic  survey  has  limitations  apart  from  the  obvious  limits 
of  resolution,  ground  cover  and  exposure.  In  Its  present  state  of  development 
at  the  project,  stereo  photographic  survey  cannot  disclose  buried  housepits, 
relatively  common  phenonomena  In  the  area.  Partly  for  this  reason,  the  data 
in  Table  E-1  must  be  viewed  with  some  caution  In  formulating  hypotheses  about 
prehistoric  land  use  and  settlement  patterns.  However,  we  feel  confident  that 
there  Is  one  reach,  RM  545-554,  with  a  low  frequency  of  prehiSToric  use  and 
truly  without  housepit  sites.  Testing  at  several  sites  here  has  shown  no 
burled  housepits  In  any  time  period.  From  the  next  reach  upstream,  the 
several  tested  sites  from  RM  555-564  Include  some  special-purpose 
occupations  but  no  burled  houses,  and  only  one  house  on  a  low  terrace  has  been 
found  in  the  photography.  We  conclude  that  this  reach  also  was  relatively 
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Figure  E-5.  Houseplt/open  camp  ratios  by  reach. 


lightly  used.  Above  R.M.  564,  buried  and  unburled  housepits  are  common, 
overall  site  density  is  high,  winter  solar  exposure  usually  Is  good,  and 
access  to  a  wide  variety  of  upland  (forest  and  steppe)  and  lowland  riverine 
resources  generally  Is  good.  The  reach  from  R.H.  564  to  590  thus  is  a  true 
focus  of  habitation  and  represents  one  large-scale  cluster,  at  least  from 
about  5,000  years  ago  onward. 

The  observed  frequency  of  housepit  sites  In  a  given  river  reach  may 
reflect  preservation  bias  rather  than  frequency  of  prehistoric  use. 
Sedimentation  rates  vary  greatly  in  different  reaches  of  the  river,  depending 
upon  river  gradient  and  canyon  morphology  and  at  currents  and  bends,  velocity 
and  direction,  etc.  The  apparent  scar-lty  of  houses  in  R.M.  585-590,  for 
example,  is  probably  due  to  high  sedimentation  rates.  Buried  houses  have  been 
found  at  5  of  35  tested  open  camp  sites.  More  rigorous  and  detailed  study  of 
the  existing  photographic  coverage  of  known  burled  houses  or  even  digital 
enhancement  might  be  warranted  to  develop  means  of  detecting  burled  houses. 

Further  discussion  of  land/use  settlement  patterns  In  the  project  area, 
chronologically  ordered  Is  needed.  Unfortunately,  the  aerial  photographic 
survey  at  present  can  contribute  little  as  surface  depressions  cannot  be 
re  I  I  ably  dated. 

We  suspect  that  the  rough  projections  used  In  this  report  for 
site/landform  frequency  are  low  for  the  low  landforms,  but  may  be  high  for  the 
higher  landforms.  Greater  precision  in  site  estimates  could  be  produced  by 
actually  neasuring  areas  of  different  landforms  and  more  precisely 
extrapolating  from  density  figures  developed  by  the  on-the-ground  surveys,  but 
the  results  of  such  a  project  may  not  be  worth  the  cost.  For  example.  In 


addition  to  the  disclosure  of  housepit  villages  where  none  previously  were 
known,  the  chief  contribution  of  the  present  rough  survey  Is  the  graphic 
demonstration  of  a  nearly  IS-mlle  reach  of  low  site  density,  a  qua  I Itatl ve 
datum  upon  which  more  precise  quantification  Is  unlikely  to  Improve. 

CONCLUSION 

The  use  of  historical  aerial  photographic  Imagery  at  the  Chief  Joseph  Dam 
project  has  disclosed  several  housepit  villages  where  none  previously  were 
known,  and  has  added  to  general  knowledge  of  prehistoric  habitation  site 
character,  condition,  and  distribution.  Limitations  In  method 
notwithstanding.  It  shows  promise  In  preliminary  land  use/settlement  partem 
studies,  especially  where  on-the-ground  data  are  scarce  and  extensive  areas 
are  Inundated  or  otherwise  unavailable  for  studies. 
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APPENDIX  F: 

RESEARCH  DESIGN  FOR  INVESTIGATION  OF  LITHIC  MATERIAL  SOURCES 
AND  PRELIMINARY  RESULTS 


by  Lawr  V.  Salo 


The  draft  research  design  for  the  Chief  Joseph  Cultural  Resources 
Project  (Jermann  et  al.  1980)  Identified  significant  research  topics, 
formulated  several  hypotheses,  and  specified  means  (analytic  systems)  that 
would  be  used  to  test  them.  Among  the  analytic  systems  was  a  llthic 
technological  classification  proposed  to  collect  data  that  could  be  used  to 
Investigate  the  ways  In  which  tools  were  produced  In  different  time  periods  or 
environmental  contexts  within  the  study  area.  One  dimension  In  the 
classification  was  llthic  material  type,  of  which  40  distinctions  were 
recognized.  It  was  suggested  that  Information  on  material  type  could  be  used 
to  Investigate  possible  quarry  areas,  prehistoric  trade  networks,  etc.,  as 
well  as  functional  preferences  for  materials. 

The  llthic  classification  proposed  In  the  research  design  has  several 
weaknesses.  First  the  proposed  material  distinctions  required  greater 
mlneralogical  expertise  than  available  among  current  staff  If  consistent 
results  were  to  be  obtained.  It  was  uncertain  whether  recording  of  the  gross 
morphological  subdivisions  of  cryptocrystal  1 1 ne  quartz  minerals  ((X^S)  commonly 
designated  "opal",  "Jasper",  "chalcedony",  etc.,  was  meaningful  or  even 
necessary  for  the  research  topics  as  presented  In  the  design.  Second,  there 
was  doubt  whether  several  other  entire  dimensions  and  modes  were  useful, 
necessary,  or  efficient;  this  criticism  originated  mainly  from  the  lack  of 
background  presentation  In  the  research  design. 

Subsequently,  we  performed  preliminary  Interpretive  analyses  to 
support  the  analytic  systems  for  llthic  material  and  manufacture  stage  or 
suggest  areas  where  refinements  could  be  made.  Preliminary  results  of 
analyses  were  tabulated  In  1981  to  allow  review  of  the  llthic  technological 
classification.  At  this  time  about  10  percent  of  the  total  recovered  llthic 
assemblage  had  been  analyzed.  We  made  several  generalizations  from  this  data. 

1.  There  are  three  major  kinds  of  llthic  materials  from  project  sites: 

cryptocrystal  1 1 ne  quartz  {(XS),  basalt,  and  quartzite  (Table  F-1).  Three 
varieties  of  CCS  occur:  fibrous  (chalcedony/carnel I  an/agate), 
granular  (chert/ jasper),  and  hydrated  (opal)  (see  Hurlbut  1971  for 
definitions).  The  basalt  ranges  from  fine-grained  (which  may 
actually  be  olivine,  to  coarse-grained.  The  quartzite  comprises  what 
Is  actually  a  mica-schlst  and  a  coarse-grained  variety. 
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2.  The  ratio  of  large  flakes  with  cortex  to  smaller  flakes  without 
cortex  varies  considerably  among  project  sites.  High  ratios  of  large 
CCS  flakes  with  cortex.  Interpreted  as  evidence  of  the  Initial  phase 
of  manufacture  are  Infrequent,  occurring  only  at  45-00-211,  45-00- 
273,  and  45-00-326.  In  contrast,  the  ratio  of  large  flakes  with 
cortex  to  small  flakes  without  cortex  Is  relatively  high  for  both 
basalt  and  quartzite  at  most  of  the  sites.  Cortex  on  CCS  objects  Is 
generally  not  Indicative  of  water  rounded  cobbles,  as  It  Is  on  basalt 
and  quartzite. 

3.  Material  frequencies  and  frequencies  of  cortex  varied  between  the 
upriver  and  downriver  ends  of  the  reservoir  and  between  the  two  banks 
of  the  river. 

4.  Exotic  materials,  I.e.  fossilized  (agatized  or  opal  1  zed)  wood  and 
obsidian  were  Infrequent. 

5.  Larger  or  longer  projectile  points  tended  to  be  made  of  basalt  or 
other  non-CCS  materials,  at  least  In  the  late  Kartar  and  early  Hudnut 
Phases. 

6.  Formed  CCS  tools  at  the  project  may  be  somewhat  smal  ler  than 
their  counterparts  from  other  localities  In  the  Plateau.  They  also 
appear  to  be  made  from  materials  with  poor  working  qualities. 

7.  The  average  size  of  formed  CCS  artifacts  appears  to  diminish  from 
earlier  to  later  occupations. 

a.  The  numerical  ratio  of  formed  CCS  artifacts  to  non-CCS  flaked 
llthic  tools  may  be  lower  at  the  project  than  In  we  1 1- Investigated 
areas  farther  downstream  along  the  Columbia  River  (0.  Rice,  personal 
communication) . 

9.  Finally,  different  kinds  of  llthic  resources  characterize 
different  time  periods — preliminary  analysis  suggests  that 
preferences  parallel  trends  In  the  lower  Snake  River  drainage  (H. 

Kennedy,  personal  communication). 

The  above  observations  were  made  to  guide  additional  work.  Whether  They 
are  more  apparent  than  real  must  be  demonstrated  by  careful  quantitative 
analysis  of  each  component.  Several  tentative  Interpretations  were  suggested 
for  future  evaluation. 

The  small  size  and  evident  poor  quality  of  CCS  llthic  materials 
together  with  the  ratio  of  CCS  to  non-CCS  tools  could  suggest  that  good 
quality  CCS  materials  may  have  been  In  relatively  short  supply.  Mechanical 
factors  In  raw  starting  materials,  such  as  nodule  size  and  frequency  of  flaws, 
and/or  intensive  reconditioning  of  manufactured  Items  may  have  contributed  to 
the  hypothesized  size/quallty  and  ratio  characteristics. 
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It  is  Interesting  that  so  few  obviously  exotic  materials  are  found  in 
the  current  data  sample.  Possibly  we  have  failed  to  recover  or  detect  them, 
but  more  likely  some  other  factor  Is  responsible.  However,  little  work  has 
been  accomplished  In  the  Plateau  (other  than  with  obsidian)  to  establish  what 
materials  comprise  "domestic  suites"  and  thereby  what  "normal"  ratios  of 
exotIc/domestIc  might  be  expected  In  given  study  areas. 

Overall  diminution  seems  to  be  a  regional  trend,  and  while  large  scale 
technological  changes  such  as  use  of  lighter  projectiles  may  account  for  the 
trend  in  part,  we  wonder  if  more  conservative  technologies  might  have  evolved 
to  offset  emerging  resource  shortages.  If  so,  we  might  expect  them  earliest 
in  the  most  severely  stressed  areas,  of  which  the  project  may  be  one. 

SCXFE  OF  STUDY 

Because  of  the  large  amount  of  excavated  material  available  and  the 
number  of  questions  raised  by  analysis  of  site  assemblages,  the  project  area 
Is  a  fertile  research  area  for  study  of  lithic  material  sources.  By  a 
relatively  minor  effort,  we  might  gain  Information  about  the  lithic  raw 
material  resources  available  to  the  prehistoric  Inhabitatants  and  be  able  to 
demonstrate  how  the  enironmental  potential  Is  reflected  In  lithic  artifact 
technological  systems. 

Environmental  reconstruction  for  lithic  material  sources  is  not 
fraught  with  the  same  pitfalls  as  other  types  of  land-use  studies.  Biological 
disturbances  Introduced  by  Euro-Americans  are  not  a  significant  bias  In  tnis 
type  of  study.  However,  geomorphological  disturbances  are  a  potential  bias. 
Although  some  geological  formations  have  undergone  major  reductions  in  recent 
years  (r Iverbottoms),  adequate  exposures  of  most  still  are  available,  as  fresh 
road  cuts  and  overgrazing -caused  erosion  actually  have  Increased  numbers  of 
exposures.  More  difficult  to  account  for  are  the  biases  Introduced  by 
prehistoric  and  historic  use  of  lithic  resources  and  the  burial  of  bedrock 
exposures  by  sedimentation. 

The  first  goal  of  a  series  of  studies  of  lithic  sources  should  be  to 
Identify  as  many  source  locations  as  field  and  bibliographic  search  time 
permlT;  sources  Ideally  should  include  prehistoric  quarries  as  well  as  recent 
exposures,  to  obtain  samples  of  data  on  quarrying  procedures  and  unworked 
materials  tor  experimental  purposes,  respectively. 

The  second  goal  Is  to  Identify  and  describe  the  mlneralogical  and 
lithic  technological  characteristics  of  materials  from  these  sources. 

The  third  goal  is  to  generalize  about  the  occurrence  of  these  minerals 
in  the  study  area;  significant  correlations  with  geological  formations  would 
be  sought.  Presumably  the  generalized  occurrences  also  would  reflect 
availability  of  technological  features  (ratios  of  jasper/chalcedony/opal, 
etc..  In  point  sources  or  geologic  formation  which  serve  as  source  zones). 

The  final  result  of  this  study  should  be  probabilistic  statements  about 
what  kinds  of  lithic  resources  are  available.  In  what  amounts,  and  where.  The 
level  of  accuracy  at  which  the  statements  are  made  will  depend  on  specific 
research  needs  and  fund Ing/ef fort  that  can  be  be  brought  to  bear.  If 
warranted,  advanced  technology  can  be  brought  Into  play  to  solve  problems  of 
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mlneralogical  or  lithological  Identity,  as  well  as  correlation  of  formations. 

Below  are  presented  the  results  of  a  very  preliminary  Investigation.  The 
first  goal  was  addressed.  In  a  non-quant  I tat I ve  manner,  with  respect  to  CCS 
alone.  Preliminary  work  on  other  sources  had  been  carried  out  by  HIbbert 
(Appendix  H).  The  search  for  (XS  sources  has  been  further  pursued  by  Key  and 
Cavazos  (Appendix  G) . 

PROCEDURES 

A  bibliographic  search  was  conducted  to  locate  published  materials  on  (i) 
known  source  locations  In  the  study  area,  (2)  formation  processes  and 
physical/chemical  characteristics  of  CCS  minerals,  and  (3)  Investigations  of 
the  relationship  between  physical  characteristics  of  llthic  materials  and  tool 
requirements.  Investigations  also  entailed  Interviewing  persons  with 
knowledge  of  local  llthic  materials  and/or  cultural  resources  and  geology. 
Informants  on  occasion  accompanied  the  investigator  while  visiting  known 
quarry  sites.  These  Investigations  were  carried  out  In  January  and  July  1981. 

Field  procedures  Involved  automotive  transects  across  basalt  outcrops 
along  roadsides  as  well  as  visiting  reported  sources.  Mhen  llthic  sources 
were  encountered,  small  grab  samples  of  materials  were  taken.  Context  of 
sources/materials  was  recorded  In  color  and  black  and  white  photographs. 
Searched  areas  and  sources  were  recorded  on  applicable  U.S.  Geological  Survey 
(USGS)  7.5-  and  is-mlnute  maps.  Information  for  each  site  Included  geodetic 
location  by  1/64  section  and  elevation,  presence  of  Interbed  materials, 
characteristics  of  matrix,  possible  associated  flow  members  where  sources 
occurred  in  basaltic  context,  and  miscellaneous  comments. 

Quarry  sites  were  distinguished  on  the  basis  of  presence  of  hammerstones. 
large  quantities  of  concholdai ly  fractured  detritus,  and  antiquity  of  exposure 
or  proximity  to  known  prehistoric  sites. 

Minerals  were  Identified  by  trained  personnel  in  the  Foundation  and 
Materials  Branch,  Seattle  District  Corps  of  Engineers. 

RESULTS 

As  a  IlmiTed  amount  of  data  has  been  collected  thus  far.  Interpretations 
are  restricted  to  tentative  statements. 


BIBLIOGRAPHIC  RESEARCH 

Bibliographic  search  disclosed  few  known  (XS  sources  In  nortn-Centrai 
Washington;  opallzed  wood,  common  opal,  and  Jasper  are  reported  from  the 
basalt  flows  In  lower  Grand  and  Moses  (Xulees  (Ream  1977;  Glover  1949).  Only 
one  CCS  source  Is  reported  north  of  the  Columbia  River,  blue  agate  found  In  a 
basalt  formation  (probably  a  dike  or  an  Eocene  submarine  deposit)  east  of 
Tonasket  (Ream  1977).  CCS  minerals  are  most  likely  to  form  under  conditions 
where  a  porous  or  finely  divided,  freely  soluble  silicate  matrix  Is  subject  to 
slightly  acidic  groundwater;  sedimentation  from  aqueous  solution  usually 
occurs  by  replacement  of  less  siliceous  minerals  or  soluble  substances,  or  by 
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evaporation/precipitation  In  cavities  (Dana  and  Ford  1961;  Hurlbut  1971).  The 
most  suitable  conditions  appear  to  be  In  the  Miocene  basalts  generally  soutn 
of  the  project  on  the  Columbia  Plateau.  Soluble  silica  Is  provided  by  the 
frequent  deposits  of  soft  fine  lake  and  streambed  sediments  (Interbeds) 
between  flows,  often  with  baked  clay  nodules  and  organic  clasts,  bur  also  by 
the  vesicles  and  other  cavities  that  regularly  occur  at  flow  surfaces. 

Finally,  the  cooling  of  the  flows  produces  a  jointed  surface,  providing 
additional  cavities  as  silica  sources  as  well  as  pathways  for  rapid  flow  of 
groundwater.  The  rocks  are  high  In  free  silica  (5102^  content  (Myers  et  al. 
1979).  In  contrast,  the  Okanogan  Highlands  are  composed  largely  of  massive 
Plutonic  rocks  of  granodlorlte  and  metased Imentary  series  (Pardee  1918). 
Cavities  within  these  rocks  are  relatively  infrequent,  consisting  mainly  of  a 
few  vugs  In  diorlte  or  granodlorlte,  which  provide  the  most  frequent 
opportunity  In  this  kind  of  context  for  secondary  development  of  quarrz 
minerals,  usually  as  large  crystals.  However,  the  outer  ;>urface  of  the  vug 
often  Is  lined  with  a  finely  crystalline  to  cryptocrystal  1 1 ne  suDsrance  most 
closely  resembling  chert.  It  may  serve  as  an  occasional  material  source. 
Clasts  In  recent  landforms  at  the  project  comprise  another  source. 

FIELD  EXAMINATION 

Several  sources  of  CCS  materials  were  Identified  in  Grand  Coulee  area 
(Table  F-2).  The  closest  to  the  Chief  Joseph  Project  area  Itself  was  In 
basalt  rim  rock  about  3  miles  southeast  of  the  Colville  Indian  Subagency.  The 
remainder  were  all  south  of  Elmer  City,  In  the  Upper  Grand  Coulee  Itself  or  In 
other  canyons  cutting  the  basalt  plateau  west  and  southeast  of  the  town  of 
Grand  ODulee.  The  USGS  maps  Indicating  the  locations  are  on  file  at  the 
Seattle  "'strict  Office,  USCE. 

Most  of  the  specimens  found  were  of  poor  quality,  but  several  sources  had 
opal  and  jasper  nodules  of  usable  size  (Sites  2,  3,  5,  and  10).  Based  on 
scattered  flaked  fragments.  Sites  3  and  5  appear  to  be  prehistoric  quarry 
sites.  Except  for  one  specimen  from  Site  2  that  weighed  several  kilograms, 
all  specimens  were  fIst-sIzed  or  smaller,  usually  with  an  opaline  cortex  and 
multiple  faults.  No  sizable  piece  of  chalcedony  and  no  sllicifled  (petrified) 
wood  was  located  In  the  search  areas. 

DISCUSSION  AND  CONCLUSIONS 

Even  though  our  survey  was  limited  In  scope  and  not  rigorous  from  a 
sampling  standpoint,  it  is  evident  that  the  project  vicinity  Is  not  well 
endowed  with  high  quality  CCS  sources.  Probably  the  best  to  date  Is  the 
exhausted  "Mli.fon  Dollar  Mile  Quarry*’  (45-GR-  )  In  the  lower  part  of  the 

upper  Grand  Coulee  about  20-30  miles  south  of  the  project.  Certainly,  the 
abundance  of  (XS  materials  here  does  not  begin  to  approach  those  available  to 
the  prehistoric  Inhabitants  of  the  Vantage-Nenatchee  area  or  the  mid-Columbla 
In  general.  Me  would  expect  that  a  knapping  Industry  dependent  on  local 
sources  would  emphasize  conservative  manufacturing  and  use  practices. 

Including  use  of  alternative  materials  whenever  possible. 


REFERENCES  CITED 


Dana,  E.S.  and  N.E.  Ford 

1961  Textbook  of  Mineralogy  Wiley  and  Sons,  N.Y. 

Glover,  S.L. 

1949  Origin  and  occurrence  of  gem  stones  In  Washington.  Washington 
Division  of  Mines  and  Geology,  Report  of  Investigations. 

Hurlbut,  C.S. 

1971  Dana's  Manual  of  Mineralogy,  18th  ed.  Wiley  and  Sons,  N.Y. 

Jermann,  J.V.,  L.L.  Leeds,  L.A.  Leeds,  and  K.A.  Whittlesey 

1980  Paleoekistic  studies  of  hunter-gather  groups  In  the  Big  Bend 

region,  upper  Columbia  River,  Washington:  a  research  proposal. 
Draft  final  report  to  U.S.  Army  Corps  of  Engineers.  Ms.  on  file. 
University  of  Washington,  Office  of  Public  Archaeology. 

Myers,  C.W.  and  S.M.  Price  and  others, 

1979  Geologic  studies  of  the  Columbia  Plateau:  A  status  report.  Rockwell 
International,  Richland,  Washington. 

Pardee,  J.T. 

1916  Geology  and  mineral  resources  of  the  Colville  Indian  Reservation, 
Washington.  U.S.  Geological  Survey,  Bulletin  677. 

Ream,  L.R. 

1977  Geas  and  Minerals  of  Washington:  a  collector's  reference.  Jax 

Products,  Renton,  Washington. 


581 


APPENDIX  6:  SURVEY  OF  CRYPTDCRYSTALLINE  QUARTZ  SOURCES 
IN  THE  CHIEF  JOSEPH  0AM  PROJECT  AREA 

By  Susan  E.  Key  and  Valentina  A.  Cavazos 


INTRODUCTION 

The  goal  of  this  study  was  to  locate  and  map  sources  of  llthic  materials 
found  In  the  artifact  assemblage  of  the  Chief  Joseph  Dam  Cultural  Resources 
Project.  Due  to  time  limits  Imposed  by  the  duration  of  this  project  and  the 
large  area  to  be  covered,  we  focused  on  cryptocrystal  1 1 ne  quartz  (CCS) 
materials.  This  material  type  was  abundantly  utilized,  according  to  the 
artifactual  record,  and,  while  other  "exotic"  materials  such  as  petrified  wood 
and  obsidian  are  rare  or  nonexistent,  CCS  materials  were  definitely 
available  to  past  residents  of  the  project  universe. 

Prior  to  fieldwork.  Individuals  with  knowledge  of  known  sources, 
potential  source  areas  and  past  sitings  of  CCS  materials  were  consulted.  A 
field  plan  was  devised  based  upon  this  information  and  also  Incorporating 
outcrops  sited  while  en  route.  Literature  on  llthic  sources  In  the  project 
area  was  not  available  to  the  authors  during  the  field  study. 

Fieldwork  consisted  of  surveying  the  tops,  slopes  and  bases  of  basalt 
outcrops  searching  for  yellow-white  cortex  staining  In  the  bedrock  and/or 
dislodged  chunks  of  CCS  materials  In  the  talus  slopes  below.  Binoculars 
were  used  to  Inspect  Impassable  basalt  cliffs  with  the  intent  of  siting  cortex 
staining.  When  materials  were  found  their  approximate  location  was  plotted 
upon  uses  topographic  maps  and  grab  samples  were  taken. 

RESULTS 

The  areas  surveyed  are  Indicated  in  Table  (^1,  grouped  by  USGS  quad  map 
titles  and  listed  by  survey  site  number.  Information  on  survey  technique  and 
environment  is  Included,  as  well  as  appr(»(imate  elevation  of  site  area, 
observed  evidence,  l.e.  yellow-white  cortex  staining,  which  may  Indicate  a 
possible  environment  of  formation,  and  what  type.  If  any,  (X)S  materials  were 
located.  The  USGS  maps  with  locations  marked  on  them  are  on  file  at  the 
Seattle  District  Office,  USCE. 
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V/WIETIES  OF  CCS 


Several  varieties  of  CCS  materials  appear  to  have  been  available  for 
utilization.  Of  those  varieties,  opal  and  chalcedony  seem  to  be  most 
abundantly  represented  among  the  artifacts  recovered  In  project  excavations. 

Chalcedony  and  opal  are  chemical  sedimentary  varieties  of  quartz  which 
form  by  the  action  of  silica  laden  ground  water.  The  dissolved  silica  may 
originate  from  any  quartz-bearing  parent  rock,  sediment,  or  soil.  However, 
free  quartz,  such  as  that  which  occurs  In  most  sediments  and  soils.  Is  In  a 
form  which  Is  especially  susceptible  to  surface  weathering  and  leaching  by 
ground  water. 

Although  the  formation  of  cc  quartz  minerals  Is  not  well  documented,  it 
appears  that  as  water  percolates  over  or  through  certain  quartz-bearing 
substances,  silica  either  goes  into  solution  to  be  precipitated  elsewhere,  or 
Is  chemically  converted  Into  a  form  of  CCS  In  situ.  In  both  cases,  a 
silica  gel  first  forms  which,  with  time,  condenses  to  opal,  an  amorphous 
mlneraloid  containing  a  highly  variable  amount  of  H2O.  As  excess  H2O 
evaporates  or  Is  driven  off  by  Increased  pressure,  the  opal  gradually 
recrystal  I Izes  to  chalcedony,  a  fibrous  variety  of  microcrystal  I Ine  quartz 
which  Is  differentiated  by  color,  texture  and  luster.  Since  this  process  Is 
ongoing,  samples  of  various  stages  of  dehydration  may  exhibit  a  mlnerological 
gradient  from  pure  opal  to  pure  chalcedony. 

FORMATION  CONDITIONS  AND  OCCURRENCE  IN  THE  PROJECT  AREA 

Three  conditions  are  required  for  the  formation  of  these  types  of  CCS 
mlneraloid:  1)  The  presence  of  ground  water  which  acts  as  a  weathering  agent 
and  method  of  transport;  2)  space  In  which  deposition  may  occur;  and  3)  free 
silica.  The  basalt  flows  of  the  Columbia  Plateau  and  Basin  evidently  meet 
these  conditions,  as  chalcedony  and  opal,  as  well  as  other  varieties  or  cc 
qtz,  have  been  found  throughout  the  region. 

Four  major  subenvironments  associated  with  CCS  formation  were  noted 
during  this  survey  of  the  project  area; 

1)  Interbeds  (which  act  as  aquifers  if  ground  water  Is  present); 

2)  Cavities  In  flow  tops  (which  may  fill  with  silica  precipitates); 

3)  Areas  of  pillow  basalt  formation; 

4}  Joints. 

The  interbeds  between  flows,  which  represent  hundreds  to  thousands  of 
years  during  which  weathering  forces  dominated  geological  processes,  provide 
fertile  grounds  for  the  development  of  free  silica  In  the  form  of  soil,  sands, 
muds  and  other  types  of  sediments.  As  a  succeeding  flow  covered  an  area, 
these  sediments  were  effectively  encased  In  basalt  and  formed  a  permeable 
layer  through  which  ground  water  could  percolate. 


The  top  portion  of  a  basalt  flow  may  In  many  cases  be  vesicular  or 
scorlaceous  due  to  gas  bubbles  which  rise  during  the  cooling  process.  These 
cavities  provide  room  for  silica  precipitate  concentration  and  when  filled  are 
termed  amygdales. 

In  the  case  of  lava  coming  in  contact  with  muds  (such  as  lake  or 
streambed  sediments),  pillow  basalts  form,  the  Interstices  of  which  are  filled 
wlTn  slightly  altered  sediments.  In  this  case,  CCS  would  most  likely  form 
In  place  and  would  exhibit  color  and  textural  differences  due  to  variations  In 
the  surrounding  sediments. 

Jointing  In  basalt,  which  originates  during  cooling  and  is  later 
amplified  by  weathering,  also  provides  possible  sites  of  (XS  formation. 
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APPEWIX  H: 
LITHIC  SOURCES 


by  Dennis  H.  HIbbert 


Attempts  were  made  to  locate  sources  for  several  kinds  of  llthic 
material  utilized  by  the  original  Inhabitants  of  the  canyon.  Sources  were 
sought  for; 

tabular  yellow  quartzite 
arg  1 1 1 1  te 
f  lne>-gralned  chert 
opal 

chalcedony 
nephr I te 

The  commonly  used  granite  and  basalt  were  no  doubt  obtained  locally; 
granite  Is  the  regional  bedrock  and  basalt  forms  the  south  rim  of  the 
canyon  as  well  as  being  locally  abundant  north  of  the  river.  Both  rocks 
are  common  In  the  river  gravels  as  well. 

TABULAR  YELLOW  QUARTZITE 

The  nearest  locality  where  this  material  Is  found  in  place  was  seen  by 
this  Investigator  Just  west  and  slightly  north  of  the  former  rapids  at 
Kettle  Falls,  along  Highway  395,  about  60  miles  northeast  of  the  Chief 
Joseph  0am  Project  headquarters.  There  Is  an  operating  quartzite  quarry 
there  today. 

There  is  no  reason  to  think  the  quartzite  was  brought  from  this 
source,  however,  since  the  gravels  In  the  Columbia  River  contain  an 
abundance  of  quartzite  cobbles. 

ARGILLITE 

The  even-grained  black  argillite  known  from  project  excavations  has  no 
nearby  source  area,  nor  is  It  common  In  the  Columbia  River  gravels  In  the 
Project  area.  The  reg I on  most  likely  to  conta I n  a  source  I s  the  northeast 
corner  of  the  State  of  Washington  east  of  the  Columbia  and  north  of  the 
Spokane  River,  where  widespread  metamorphosed  fine-grained  sediments  are 
found.  Several  trips  were  made  Into  the  region  In  an  effort  to  track  down 
argillite  occurrences  reported  In  the  geologic  literature  or  described  by 
geologists  who  had  worked  In  the  region,  but  no  source  was  located. 


I 
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FINE-GRAINED  CHERT 


Chert  Is  abundant  In  the  river  gravels  In  the  project  area,  but  It  Is 
almost  always  more  coarsely  grained  than  the  chert  worked  by  the  canyon's 
ancient  Inhabitants  and  recovered  by  project  excavators.  The  abundance  of 
fine-grained  chert  artifacts  points  to  a  source  outside  the  canyon,  but  no 
such  source  was  found.  As  In  the  case  with  argillite,  the  most  likely 
source  for  fine-grained  cherts,  besides  Columbia  gravels.  Is  the 
northeastern  part  of  the  State.  A  less  likely  but  possible  region  Is  the 
mountainous  country  to  the  west  of  the  Okanogan  River. 

It  should  be  noted  that  a  great  deal  of  the  materal  Identified  by 
project  lab  workers  as  quartzite  (other  than  the  tabular  yellow  kind)  Is 
actually  chert;  therefore,  chert  Is  considerably  more  common  as  a  llthic 
material  than  lab  records  Indicate,  and  quartzite  Is  considerably  less 
common. 

OPAL  AND  CHALCEDONY 

Both  these  rocks  occur  within  the  basalts  which  make  up  the  Watervllle 
Plateau  to  the  south  of  the  project  area.  A  large  amount  of  opal  is  found 
above  the  river's  south  bank  upstream  from  the  upper  end  of  the  Grand 
Coulee  (L.  Salo,  personal  communication  1979),  as  well  as  near  Quincy  on 
the  Plateau  Itself,  while  chalcedony  (called  agate  when  It  displays 
banding)  Is  a  famous  product  of  Plateau  basalts  at  localities  In  both 
Washington  and  Oregon.  The  canyon's  Inhabitants  probably  obtained  both 
these  materials  from  the  Plateau. 

NEPHRITE 

This  Investigator  saw  two  nephrite  adze-like  objects  In  the  project's 
lab  collection.  A  local  collector  (name  not  recorded)  also  brought  In  a 
sawn  water-worn  cobble  of  nephrite  which  he  said  he  found  In  the  Sanpol  I 
River  to  the  northeast  of  the  project  area.  As  the  nearest  known  source 
areas  are  far  to  the  north  In  the  drainage  of  the  Fraser  river  in  British 
(^lumbla,  or  west  of  the  Cascades  In  the  Puget  Lowland,  a  search  was  made 
of  the  till  in  the  project  area  to  see  If  the  Okanogan-Lobe  Ice  may  have 
brought  nephrite  south  from  Canada.  Several  pebbles  of  nephrite  were 
found;  It  Is  thus  assumed  that  the  nephrite  found  In  project  excavations 
was  brought  south  from  Canada,  embedded  In  glacier  Ice. 
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APPETOIX  I: 

PROJECTILE  POIKT  CLASSIFICATORY  DIMENSIONS 


DIMENSION  I:  BLAOE/STEM  JUNCTURE 

The  blade  of  the  projectile  point  Is  that  portion  defined  by  line  segment 
aA  or  the  distal  or  working  end.  It  Is  demarcated  by  a  node  (A)  signalling  a 
change  of  direction  In  the  point  outline  which  either  constitutes  a  shoulder 
or  haft.  The  stem  Is  that  portion  defined  by  line  segments  Al,  Al2,  Al23  or 
the  proximal  or  hafted  end  of  the  projectile  point.  The  juncture  of  blade  and 
stem  constitutes  the  shoulder  and  neck  and  Is  marked  by  node  l. 

N.  Not  Applicable.  Blade  and  stem  are  not  marked  by  the  presence  of  a 
shoulder  or  stem. 

1.  Side-notched.  Blade  and  stem  are  separated  by  a  deep  lateral  notch 
that  creates  a  narrow  neck  and  a  sharply  expanding  stem  which  often 
approximates  the  maximum  width  of  the  blade. 

2.  Shouldered.  Blade  and  stem  are  separated  by  a  wide  corner  notch 
which  has  removed  most  of  the  proximal  edge  of  the  point  preform. 

The  shoulder  and  stem  form  an  obtuse  angle  to  the  mid  line  of  the 
point,  with  the  shoulder  line  slanting  up  fom  the  horizontal. 

3.  Squared.  Blade  and  stem  are  separated  by  a  narrower  corner  notch 
which  has  produced  a  shoulder  line  more  nearly  horizontal  or 
perpendicular  to  the  mid  line  of  the  point. 

4.  Barbed.  Blade  and  stem  are  separated  by  a  very  narrow  corner  notch 
that  has  created  an  extension  of  the  blade  margin  down  past  the  neck 
of  the  stem.  The  lateral  tang  or  barb  may  roughly  parral lei  the  stem 
margin,  extending  down  to  or  past  the  base,  and  forming  an  acute 
angle  to  the  midllne  of  the  point. 

9.  Indeterminate.  Condition  of  the  specimen  precludes  assignment  to  one 
of  the  above  categories. 


DIMENSION  II:  OUTLINE 


All  projectile  points  are  treated  as  either  triangular  or  lanceolate. 

N.  Not  Applicable.  The  distinction  cannot  be  accurately  made. 

1.  Triangular.  The  broadest  part  of  the  blade  (node  A)  occurs  In  the 
lower  one-third  of  the  point  outline. 

2.  Lanceolate.  The  broadest  part  of  the  blade  (node  A)  occurs  In  the 
middle  one- third  of  the  point  outline. 

9.  Indeterminate.  Condition  of  the  specimen  precludes  assignment  to  one 
of  the  above  categories. 

OltCNSION  III:  STEM  EDGE  ORIENTATION 

A  stem  Is  Identified  only  If  a  shoulder  and  neck  are  present  on  the 
projectile  point  (line  segment  Al). 

N.  Not  AppI Icab le. 

1.  Straight.  The  margins  of  the  stem  form  two  lines  roughly  parallel  to 
the  mid  line  of  the  projectile  point. 

2.  (Contracting.  The  margins  of  the  stem  converge  with  extension  down 
from  the  blade-stem  juncture. 

3.  Expanding.  The  margins  of  the  stem  diverge  with  extension  down  from 
the  blade-stem  juncture. 

9.  Indeterminate. 

DIMENSION  IV:  SIZE 

Size  Is  an  arbitrary  division  into  large  or  small.  Assignment  to  one  or 
the  other  requires  placement  within  two  of  three  defining  categories. 

N.  Not  AppI Icab le. 

1.  Large.  Length  is  greater  than  3  cm.  Neck  width  Is  greater  than  0.75 
cm.  Thickness  at  the  blade-stem  juncture  Is  greater  than  0.5  cm. 

2.  Small.  Length  is  less  than  3  cm.  Neck  width  Is  less  than  0.75  cm. 
Thickness  at  the  blade-stem  juncture  Is  less  than  0.5  cm. 


9 .  I ndeterm I nate . 


DIMENSION  V:  BASAL  EDGE  SHAPE 


N.  Not  AppI icable. 

1.  Straight.  The  basal  edge  Is  essentially  horizontal  or  pependicular 
to  the  mid  line  of  the  projectile  point. 

2.  Convex.  The  basal  edge  Is  rounded  proximal  ly,  forming  an  oblique 
angle  to  the  midllne. 

3.  Concave.  The  basal  edge  Is  rounded  distal  I y,  forming  an  acute  angle 
to  the  midllne. 

4.  Point.  The  basal  edge  terminates  sharply,  with  margins  converging 
proximal ly  to  form  a  point. 

5.  Straight  or  convex  and  centrally  notched.  A  notch  extends  up  Into 
the  stem  from  the  basal  margin. 

9.  Indeterminate. 

DIMENSION  VI:  BLADE  EDGE  SHAPE 

N.  Not  AppI Icable. 

1.  Straight.  The  lateral  blade  margin  Is  a  flat  line,  extending 
directly  from  the  proximal  end  of  the  blade  to  the  tip  of  the  point. 

2.  Excurvate.  The  lateral  blade  margin  bows  out  fom  the  midllne  of  the 
blade. 

3.  Incurvate.  The  lateral  blade  margin  bows  in  toward  the  midllne  of 
the  b I ade. 

4.  Reworked.  The  lateral  blade  margin  shows  evidence  of  modification. 

9.  Indeterminate. 

DIMENSION  VI I:  CROSS  SECTION 

N.  Not  App I Icable. 

1.  Plano-convex.  The  blade  cross  section  is  flattened  on  one  surface. 

2.  Bl-convex.  The  blade  cross  section  Is  rounded  on  both  surfaces. 
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3.  Diamond.  The  blade  cross  section  Is  pointed  on  both  surfaces. 

4.  Trapezoidal.  The  blade  cross  section  has  two  parallel  horizontal 
sides  and  steep  edges. 

9.  Indeterminate. 

DIMENSION  VIII:  SERRATION 

N.  Not  App 1 Icab I e. 

1.  Not  Serrated.  The  lateral  blade  margin  Is  not  scored  with  multiple 
small  notches. 

2.  Serrated.  The  lateral  blade  margin  is  scored  with  multiple  small 
notches. 

9.  Indeterminate. 

DIMENSION  IX:  EDGE  GRINDING 

N.  Not  App 1 1 cable 

1.  Not  Ground.  The  lateral  margins  of  the  blade  and  haft  have  not  been 
un I formly  dulled. 

2.  Blade  Edge.  The  lateral  margin  of  the  blade  has  been  uniformly 
du I  led . 

3.  Haft  Edge.  The  lateral  margin  of  the  haft  has  been  uniformly  dulled. 

9.  Indeterminate. 

DIMENSION  X:  BASAL  EDGE  THINNING 

N.  Not  App I Icab le. 

1.  Not  Thinned.  The  basal  edge  has  not  been  reduced  appreciably  on 
either  the  dorsal  or  ventral  surface. 

2.  Short  Flake  Scars.  The  basal  edge  has  been  reduced  by  removal  of 
short  flakes  from  either  the  dorsal  or  ventral  surface. 

3.  Long  Flake  Scars.  The  basal  edge  has  been  reduced  by  removal  of  long 
flakes  from  either  the  dorsal  or  ventral  surface. 


9.  Indeterminate. 


DIMENSION  XI:  FLME  SCAR  PATTERN 

N.  Not  AppI Icable. 

1.  Variable.  Flake  scars  vary  In  size  and  orientation  to  the  midline  of 
the  point. 

2.  Uniform.  Flake  scar  size  or  orientation  to  the  mid  line  of  the  point 
Is  regular. 

3.  Mixed.  Flake  scar  size  and  orientation  ot  the  midline  of  the  point 
is  regular  on  some  sections  of  the  surface. 

4.  Collateral.  Flake  scar  size  Is  regular  and  flake  scars  are  parallel 
to  one  another  and  perpendicular  to  the  mid  line  of  the  point. 

5.  Transverse.  Flake  scar  size  Is  regular  and  flake  scars  are  parallel 
to  one  another  and  oblique  to  the  midline  of  the  point,  carrying  from 
lateral  edge  to  lateral  edge. 

6.  Other.  Flake  scar  size  is  uniform  and  flake  scar  orientation  is 
other  than  collateral  or  transverse. 


9.  Indeterminate. 
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APPEM)IX  J:  ADDITIONAL  BOTANICAL  INFORMATION 


by  Nancy  A.  Stenholm 


This  appendix  presents  background  Information  on  plant  resources  In  the 
project  area  too  detailed  to  be  Included  In  the  body  of  the  text  or  previous 
documents.  First  are  descriptions  of  the  project  area  vegetation  which  draw 
on  the  author's  personal  field  observations.  The  second  section  presents 
details  of  harvesting  experiments  referred  to  In  Chapter  13. 

DESCRIPTION  OF  VEGETATION  BY  BIOPHYSIOGRAPHIC  ZONE 

The  following  description  of  the  vegetation  communities  is  organized  by 
the  blophyslographic  zones  defined  for  the  project  (see  Chapter  l  for 
discussion).  The  descriptions  are  based  on  original  field  observations  made 
during  a  three-year  stay  In  the  project  area.  Information  on  plant  use  by 
local  Indian  groups  was  derived  from  Ray  (1932),  Spier  (1938),  Turner  0978, 
1979),  and  Turner  et  al.  (1980). 

BIOPHYSIOGRAPHIC  ZONE  I 

There  Is  no  contiguous  riparian  community  along  Rufus  Woods  lakeside 
today.  Before  the  latest  pool  rise  (February  1982),  a  few  localities,  mostly 
limited  the  to  the  mouths  of  draws,  held  some  willow  (Sal  lx  spp.),  a  few 
bulrushes  (^Jrpus  flcutus)  and  sedges  (Carex  spp.)  and  common  horsetail 
(Egu I SVtum  spp.)  along  with  plants  common  In  other  zones  such  as  hackberry 
(Cftilia  doug I  as  1 1 ) ,  ponderosa  pine  and  other  water  tolerant  draw  vegetation. 
The  beach  gravels  hold  weedy  Introduced  plants  such  as  mullein  (Verbascum 
lady's  thumb  and  knotweed  (Polygonum  oerslcar la.  avlculare>. 
plantain  (EJaptflgo  mfljfit),  amaranth  (Amaranthus  aibuis,  A.  retof ievii.iK  and 
cheat  grass  (Bromus  tVCtoruiD)  among  others.  Before  the  completion  of  Grand 
Coulee  Dam,  the  river  Itself  was  an  Important  supplier  of  building  materials. 
A  local  Inhabitant  remembers  the  time  when  cedar  logs  were  collected  by  boat, 
split  Into  fence  posts  and  sold.  A  number  of  potentially  useful  conifer  and 
hardwoods  can  be  seen  today  In  trash  piles  above  major  dams.  Driftwood  no 
doubt  provided  the  bulk  of  winter  fuel  and  a  substantial  amount  of  ready 
lumber  for  construction  In  the  past. 
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BIOPHYSIOGRAPHtC  ZONE  II 

This  zone,  which  extends  on  both  sides  of  the  river  at  elevations  ranging 
from  about  1000  ft  (300  m)  to  2000  ft  (600  m),  contains  several  distinct 
communities.  The  zone  Includes  relatively  flat  terraces  with  deep  soils. 
Interior  valley  systems  such  as  the  Omak  Trench  and  the  Nespelem  River  Valley, 
granitic  and  basalt  hillsides,  rocky  outcrops,  steepsided  draws,  and  few 
bodies  of  water  at  higher  elevations.  Most  of  the  land  has  been  grazed  and 
some  of  it  has  been  dry-farmed  or  Irrigated,  with  the  result  that  very  little 
flat  land  contains  original  climax  vegetation  (Daubenmire's  Artemisia 
tr I dentata/Agropyron  spicatum  habitat  type).  Big  sage  and  wheatgrass  probably 
covered  most  of  the  terraces  and  flats  to  about  2000  ft  (600  m).  In  drier 
locales  (regions  with  sandy  soil  or  on  gentle  south-facing  slopes),  wheatgrass 
was  replaced  by  needle  grass  (St  I  pa  comata).  one  of  the  so-called 
bunchgr asses.  In  wetter  locales,  north  facing  slopes  at  low  elevations,  or 
flats  at  higher  elevations,  wheat  grass  Is  replaced  by  Idaho  fescue  (Festuca 
Idahoensis).  Good  stands  of  native  bunchgrasses  can  still  be  seen  on  the 
south  side  of  the  river  above  Irrigated  fields.  Both  wheatgrass  and  fescue 
are  found  together  Interspersed  with  occasional  bushes  of  sage,  (dazing  has 
destroyed  most  of  the  bunchgrasses  but  they  may  still  be  seen  on  the  south 
side  of  the  river  above  Irrigated  fields.  Both  wheatgrass  and  fescue  are 
found  together  interspersed  with  occasional  bushes  of  sage.  Grazing  has 
destroyed  most  of  the  bunchgrass  association  on  the  north  side  of  the  river 
and  opened  the  habitat  to  annual  cheat  grass  (Bromus  tectorum).  Sage  cover 
has  often  been  reduced  with  a  resulting  Increase  In  rabbitbrush  (Crysothamnus 
nauseosus).  Abandoned  fields  support  knapweed  (Centaurea  d I f fusa)  and  mobile 
tumbleweeds  (Sal  so  I  a  kali.  Sisymbrium  altlssimum).  to  name  only  a  few  of  the 
recently  arrived  noxious  weeds. 

Useful  plants  that  may  still  be  seen  on  the  terraces  in  places  Include 
Indian  celery  (Lomatium  amb  Iguum.  L,.  tr iternatum).  white  camas  (1,.  geyer I). 
Desert  or  sego  Illy  (Calochortus  macrocarpus),  sunflower  (Hellanthus  annuus). 
sumac  clumps  (Rhus  glabra),  and  occasional  ponderosa  pine,  serviceberry 
(Amelanchler  aln i fol la),  hawthorn  (Crataegus  douglasi I)  and  Oregon  grape. 

Stands  of  bitterbrush  (Pursh la  tr Identata)  dot  hillsides  and  cluster  at 
the  base  of  hills  where  they  may  mingle  with  sagebrush.  Bitterbrush  thickets 
support  native  dropseed  grass  (Sporobolus  spp.).  The  grass  Is  palatable  to 
cattle,  but  the  ruggedness  of  the  terrain  in  steep  granitic  hillsides  may  have 
helped  preserve  this  grass.  On  south-facing  hillsides  bitterbrush  Individuals 
are  widespread.  Cheat  grass  Is  found  wherever  cattle  have  found  space  to 
graze  the  slopes. 

In  sandy  areas  a  fragile  community  exists  on  south-facing  slopes  composed 
of  spring  sunflower,  chocolate  tips  (Lomat lum  d Issectumi  and  clumps  of 
buckwheat  (Er logonum  niveum).  Both  the  sunflower  and  chocolate  tips  possess 
large  storage  roots  which  enable  the  plants  to  take  advantage  of  the  first 
warm  rays  of  sun  and  put  forth  the  first  edible  shoots  of  spring. 

The  bases  of  rockfalls  and  talus  slopes  support  a  garland  community  of 
shrubs  common  to  both  sides  of  the  river.  Rainfal  1  and  other  moisture 
absorbed  through  rock  fissures  is  used  by  mesic  shrubs  and  herbs.  The 
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ccninunity  Is  similar  to  that  encountered  In  draws  and  Includes  mockorange 
(PillJ Adolphus  Jsidsli),  serviceberry  (Ametanchler  alnifolla).  wild  rose  (Rosa 
BQgdSl l)»  cherry  (Prunus  virginlanal.  snowberry  (Symohor Icarpos  albus^  and 
hackberry  (Celt Is  douglasi n.  Occasional  bushes  of  wild  currant  (RIbes 
CfiEeuJD),  purple  sage  (Salvia  dorr II).  and  hawthorn  are  found  here.  White 
clematis  (Clematis  I Igu Istic I fol lal.  an  Important  fiber  plant,  covers  the 
rocks  and  bushes.  Thus  this  community  contains  many  useful  species  Including 
edible  fruits  (serviceberry,  rose  hips,  cherry,  currant,  hawthorn  fruits  and 
hackberries),  wood  resources  (mockorange,  serviceberry,  cherry,  hawthorn,  and 
hackberry),  cordage,  and  sweatbath  material  (purple  sage).  The  talus 
community  Is  attractive  to  birds  year  round  thus  offering  people  In  winter 
camps  or  villages  a  nearby  source  of  protein. 

Draw  bottoms  and  moist  canyons  are  covered  with  a  complex  association  of 
plants.  In  addition  to  those  mentioned  In  the  talus  association,  draw  flora 
Include  water-loving  species  such  as  willow  (Sal  lx  fluviatalls,  exigua, 

J as laPdra),  aider  (Alnus  sinuata),  western  birch  (Betula  occidental  Is)  and 
quaking  aspen  (cottonwood,  Populus  tremuloldes).  Under  shade,  draw  bottoms 
are  covered  In  poison  Ivy  (Rhus  rad  leans),  bedstraw  (Gal lum  aner Ine).  edible 
miner's  lettuce  (Mont  I  a  oerfol lata),  and  false  Solomon's  seal  (SmI lacina 
racamosa)  which  has  edible  roots.  Wild  mints  (Mentha  arvensis  and  Monardel la 
Qdoratlssima)  are  common.  Members  of  the  talus  community  are  found  a  few 
meters  from  running  water  along  with  ponderosa  pine,  an  occasional  Douglas  fir 
or  Juniper  tree,  dogwood  (Cornus  stolon  If era)  and  thickets  of  Oregon  grape 
(fiarhar.ls  acaulfol lum).  Plants  producing  fiber  and  useable  bark  Include 
willow,  birch,  stinging  nettle  (Urtica  dioica).  and  Indian  hemp  (Apocynum 
cannab luin  and  other  species).  Where  the  land  Is  flat  and  marshy  areas  are 
created,  bulrushes  (In  the  middle  and  upper  parts  of  Zone  N),  coltsfoot  or 
cow  parsnip  (Heracleum  lanatum)  and  poison  hemicek  (CIcuta  douglasi h. 

There  are  numerous  small  ponds  and  a  few  large  lakes  In  the  glacially 
modified  topography  of  B-P  Zone  11  and  III.  Some  of  these  form  freshet 
strings  such  as  the  Buffalo/Rebecca  Lake  series  south  of  Nespelem  or  those  of 
the  Omak  Trench  (Omak/Goose/Alkalal  Lake  series).  Others  such  as  Black  Lake 
on  the  basalt  plateau  In  Douglas  County  are  more  alkaline.  Flora  varies.  In 
general,  however,  the  approach  to  lake  or  pond  shore  Is  covered  with  cord 
grass  (Spartip.a  grad  I  Is)  or  salt  grass  (DIstIchl  Is  stricta)  on  alkaline  soil. 
Giant  ryegrass  (Elynus  cinereus)  may  grow  In  soli  not  excessively  alkaline. 
Along  the  borders  of  the  lake  are  sedges  (Carex  spp.),  and  stands  of  bulrush 
and  cattail  (Typha  latifolla)  In  several  meters  of  water.  Bulrush  Is  useful 
for  mat-making  and  cattails  provide  food  and  materials  for  flexible 
construction  of  various  kinds.  The  Importance  of  these  small  lakes  and  ponds 
above  the  floodplain  Is  enhanced  by  their  nearness  to  the  major  root  producing 
grounds.  The  riparian  community  of  ponds  was  attractive  to  water  fowl. 

LIthosols  (rocky  soils)  are  known  for  their  diversity  of  Lomatlum.  onion, 
and  wild  mustard  species  (Daubenmire  1970:30).  Thin  soils  over  basalt  to  the 
south,  and  over  granite  to  the  north  of  the  river  from  approximately  1200  ft 
(360m)  to  2500  ft  (750  m)  In  Zone  III  support  fairly  dense  stands  of  these 
spring  edibles  even  on  grazed  land.  Thus  the  lomatlum  hilltop  communities 
thrive  In  Zone  III  as  well  as  Zone  II. 
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In  at  least  one  location,  this  community  Is  in  pristine  condition. 
Agricultural  land  overlooking  Bissel  Flat  has  been  closed  to  grazing  for  some 
time;  consequently  hljlsides  and  exposed  hilltops  show  little  denudation 
(swales  and  valley  bottoms  are  dry-farmed).  At  elevations  of  1800  ft  (540  m) 
the  hills  are  clothed  in  vigorous  stands  of  bunchgrass  and  scattered  sage. 

The  grass  and  sage  are  more  mesic  species  (that  Is,  Festuca  Idahoensis. 
artemisla  tripartita)  on  northfacing  slopes,  but  big  sage  and  wheatgrass  are 
still  present.  Indian  paintbrush  (Caste I leja.  a  medicinal  plant),  nodding 
onion  (M 1 1  urn  acuminatum),  death  camas  (ZIgadenus  venenosus.  an  arrow  poison), 
spring  sunflower  and  Indian  celery  ( Lomat I  urn  amb Iguum)  are  found  among  the 
tussocks.  Exposed  rocks  are  clothed  by  a  layer  of  colorful  lichens  and 
mosses.  Finely  dissected  leaves  of  white  camas  (L,.  canbyl )  and  desert  parsley 
(L,.  macrocarpum)  hug  the  ground,  and  an  occasional  waxy  pink  bItter-root 
blossom  ( Lew  I s I  a  red  I  via)  may  be  spotted  next  to  cusnions  of  phlox,  and  bright 
yellow  clumps  of  daisy  fleabane  (Er Igeron  1  Inearls).  By  the  time  these  and 
other  flowers  have  faded  In  June,  the  leaves  of  the  economic  species  have 
commonly  dried  and  blown  away  although  they  may  persist  to  July  In  upper  draw 
regions. 

The  same  community  can  be  found  on  the  north  side  of  the  river  In 
depauperated  form.  The  edible  triumvirate  of  camas,  onion,  and  bitter-root 
can  best  be  viewed  In  abundance  around  Rebecca  Lake,  and  In  stony  ground  on 
Goose  Lake  flats.  A  few  communities  can  also  be  spotted  on  open  hillsides  and 
terraces  In  draws  up  to  the  ponderosa  pine  zone. 

In  sum.  Zone  II  possesses  several  distinct  habitats  and  vegetation 
communities  useful  for  foragers  of  the  past.  Some  of  the  roots  and  nearly  all 
of  the  berries  collected  for  storage  by  Indians  In  the  ethnographic  past  are 
from  this  zone. 

BIOPHYSIOGRAPHIC  ZONE  III 


This  zone  is  located  in  Douglas  County,  begins  about  2000  ft  (600  m)  and 
rises  to  about  2500  ft  (750  m)  at  a  distance  of  4  km  from  the  river.  As 
mentioned  in  a  previous  section,  the  plant  community  Is  much  the  same  as  that 
encountered  In  upper  Zone  11  on  the  Douglas  County  side  of  the  river.  The 
flat  basaltic  landscape  Is  dotted  with  small  farms  and  ranches  and  shallow 
ponds.  Here  the  big  sage/wheatgrass  zonal  association  Is  replaced  by  the  A.. 
tr loartlta/Festuca  Idahoensis  zonal  association  (Daubenmire  1970).  Portions 
of  the  vegetation  can  be  seen  In  a  relatively  undisturbed  state  around  Banks 
Lake.  A  few  conifers.  Including  ponderosa  pine  and  Douglas  fir  (Pseudotsuga 
menzies 1 1 )  appear.  A  talus  garland  community  similar  to  that  of  Zone  II  Is 
found  In  places  and  the  lomatium  community  exists  among  the  sage  on  rocky 
ground.  Zone  III,  however,  has  more  lomatium  species. 


BIOPHYSIOGRAPHIC  ZONE  IV 


The  last  zone  in  our  transect  Is  largely  forested  upland  above  2000  ft 
(600  m)  in  the  Okanogan  uplands.  Some  land  exists  without  forest  in  this 
zone.  The  Omak  Plateau  Is  largely  devoid  of  trees  although  It  rises  above 


2000  ft.  Vegetation  comfflunities  there  are  similar  to  that  of  Upper  Zone  II  In 
the  OmaK  Trench  and  Zone  III. 

Me  will  extend  discussion  of  the  forest  region  to  include  mountainous 
areas  up  to  the  elevation  of  Summit  Lake,  about  3500  ft  (1000  m)  since  the 
area  was  frequented  by  native  peoples.  The  forest  can  be  divided  into  three 
communities  based  largely  on  elevation;  ponderosa  pine  from  2000  ft  (600  m) 
(actually  the  forest  begins  at  about  1400  ft  (450  m)  in  canyons  and  draws  and 
even  lower  on  northfacing  slopes)  and  extends  to  about  2500  ft  (750  m).  From 
there  to  about  3000  ft  (900  m)  Douglas  fir  Is  dominant.  The  beginnings  of  the 
alpine  fir  (Abies  laslocarpa)  and  spruce  (PIcea  engelmanni I )  community  can  be 
seen  on  mounta  I  n  tops  above  the  f  I  r  zone. 

Although  there  are  differences  In  underbrush  In  each  of  The  forest 
communities,  a  general  floral  picture  Is  presented.  This  description  applies 
mostly  to  the  Douglas  fir  belt  around  Summit  Lake. 

The  forest  community  consists  mostly  of  Douglas  fir,  'nterspersed  with 
lodgepole  pine  (Pinus  contorta).  larch  (Larlx  occidental  Is)  In  wet  areas,  and 
a  few  ponderosa  pines  and  spruce  trees.  The  larch  trees  in  particular  are 
covered  with  edible  lichen  ("black  moss,"  A  lector  I  a  fremontll).  one  of  the  few 
aboriginal  foods  available  year  round.  Foam  berry  (Shepherd  I  a  canadensis) 
from  which  Indian  "Ice-cream"  Is  made,  mountain  huckleberry  (Vaccinlum  spp), 
kinnikinnick  (Arctostaohylos  uva-ursi).  and  thimbleberry  (Blitu£  parvliJorus) 
are  some  of  the  more  Important  edibles  abundant  in  this  zone.  Several  kinds 
of  mushrooms  can  be  picked  from  spring  to  late  fall  including  diverse  members 
of  the  Boletus.  Hygrophorus.  Polyphorus.  and  Sul  I lus  families.  Prized  for 
arrow  shafts,  Ironwood  (Holodlscus  discolor)  bushes  abound.  Dogwood  (Cornus 
stolon  I fera)  also  found  in  draws  Is  abundant  and  was  collected  for  edible 
berries  as  well  as  medicine.  Birch  trees  grow  to  sufficient  size  to  provide 
suitable  raw  material  for  containers.  Marshes,  lakes,  and  upper  fingerings  of 
creeks  support  upland  willow  and  yellow  pond  Illy  which  can  be  harvested  for 
seeds.  Occasional  stands  of  hazel  nut  and  servlceberry  bushes  are  also  found 
in  forest  openings.  Wild  strawberry  carpets  part  of  the  forest  floor. 

In  general  the  forest  offers  fruits  that  ripen  (except  for  strawberry) 
later  than  their  counterparts  In  the  lower  draw  communities,  arborescent  raw 
materials  (bark,  nuts,  boughs,  sap,  resin  and  cambium),  and  certain  plants 
(foamberry,  huckleberry)  not  found  In  any  other  region. 

HARVESTING  ETff’ERINENTS 


Lomat I  urn  macrocarpum 

Two  collections  of  L.  macrocarpum  give  us  some  Idea  of  seasonality  and 
productivity  of  this  Important  food  resource.  The  first  was  made  on  the 
Douglas  County  side  of  the  Columbia  River  at  570  m  (1900  ft)  across  from 
Panama  Canyon  on  June  10,  1980.  The  second  was  among  scattered  ponderosa 
p  1  nos  at  450  m  m.s.  I.  In  Coyote  Canyon  on  July  19,  1  980.  By  then,  the  dried 
tops  of  the  plant  had  broken  away  from  the  stalk  but  were  lying  close  enough 
to  serve  as  an  excavation  aid. 


The  Douglas  County  harvest  was  of  particular  Interest  because  of  the 
technique  of  root  extraction  we  had  to  adopt  among  the  rocks.  The  rocky 
hilltop  where  harvest  took  place  had  not  been  grazed  recently  and  native  bunch 
grasses  and  wild  flowers  were  prolific.  Rocks  and  basalt  spalls  made  digging 
difficult,  nevertheless,  six  roots  with  a  fresh  peeled  weight  of  51  g  were 
collected  in  30  minutes,  and  the  largest  specimen  weighed  28  g.  In  order  to 
harvest  the  roots  it  was  necessary  to  make  an  Initial  hole  by  prying  out  the 
rocks  and  then  remove  the  roots  as  the  hole  was  continually  enlarged  In  one  or 
more  directions.  When  we  had  finished,  an  oval  hole  some  10-15  cm  deep  and  65 
cm  across  had  been  created.  After  the  rocks  had  been  replaced  and  the  scars 
of  the  excavation  removed.  It  was  noticed  that  there  were  other  similarly 
filled  depression  on  the  hilltop.  Harvesting  must  have  taken  place  some  time 
ago  as  the  rocks  were  lichen-coated  and  soli  had  drifted  among  the  replaced 
rocks.  We  may  have  discovered  an  archaeological  signature  for  root  extraction 
In  rocky  soil. 

The  Douglas  County  harvest  was  Interesting  also  for  the  edible  plants  In 
association.  Those  worth  collecting  Included  bItter-root  fLewlsla  red  I  via). 
Indian  celery  (Lomatlum  amblguum).  and  wild  onion  (All lum  acuminatum).  All 
three  were  flowering  and  the  small  roots,  leaves,  and  heads  of  the  last  two 
could  be  used  for  flavoring. 

The  second  harvest  was  made  In  Coyote  Canyon  after  the  plants  had  dried 
and  fallen  apart.  A  square  meter  was  staked  out  and  the  roots  collected  from 
that  area.  Dried  stems  and  leaves  marked  the  approximate  position  of  14 
plants.  We  collected  13  In  30  minutes,  although  not  all  of  the  roots  were 
entire.  The  harvest  weighed  135  g  In  the  field,  and  94  g  cleaned  and  peeled 
for  eating.  Excavation  was  easier  In  the  terrace  soil  than  the  rocky  outcrop 
of  the  first  harvest,  but  the  root  size  remained  about  the  same. 

Edible  plants  In  the  immediate  area  Included  the  dried  remains  of  a 
second  Indian  celery  tr Iternatum)  whose  seeds  are  useful  seasoning  (Turner 
et  al.  1980:70),  and  wild  currant  (RIbes  cereum)  past  Its  prime.  And  within  a 
stone's  throw  near  the  creek,  were  first  quality  serviceberry  bushes 
(Amelanchler  alnifol la)  with  some  good  fruits  available,  and  Oregon  grape 
stands  (Berber Is  acqu I fol lum)  in  prime  picking  condition. 

In  short,  lomatium  roots  are  easiest  to  spot  In  spring,  but  can  still  be 
gathered  In  mid-summer  if  the  dried  foliage  hasn't  been  disturbed  or  blown 
away.  Depending  upon  the  soil  they  are  relatively  easy  to  harvest,  dry  well 
(they  lose  about  40J  moisture  content),  and  are  easy  to  clean  and  peel.  They 
are  found  with  other  edible  plants,  such  as  onion,  Indian  celery,  and  bitter- 
root,  that  might  be  gathered  along  with  the  roots.  The  discovery  that  there 
Is  a  way  of  digging  for  this  lomatium  by  trenching  where  the  soil  Is  rocky  may 
be  of  use  In  spotting  harvesting  sites.  The  distinctive  scars  are  long- 
1 1 ved . 

Prunus  virginlana 

Wild  cherry  fruits  grow  on  racemes  that  contain  seven  to  12  edible 
fruits.  These  can  be  gathered  by  stripping  or  taking  the  entire  branch  to  be 
picked  over  later.  During  one  16  minute  session  an  Inexperienced  picker 
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harvested  1505  cherries  weighing  1025  g.  The  edible  portion,  consisting  of 
flesh  and  skin,  weighed  825  g,  and  the  fresh  pits  weighed  200  g.  From  this 
and  other  harvests  Is  was  found  that  the  average  ripe  chokecherry  weighs 
0^9i0^  g  (Ns1556)  and  contains  from  82  to  891^  flesh  and  skin  by  weight.  The 
taste  Is  tart  and  slightly  astringent,  and  some  find  It  unpleasant.  The 
quality  Improves  with  cooking  and  possibly  with  drying. 

In  other  words,  wild  chokecherries  are  fairly  small,  but  they  are  easy  to 
gather.  Apparently  the  easiest  way  to  handle  them  for  winter  use  Is  to  mash 
them  pit  and  all  and  dry  them  as  cakes  to  be  served  with  other  Ingredients. 
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